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Money Saving Steam Traps 
with the Strainers Built Right In 
. - - Now Available in Two Sizes 


FIRST=THE ARMSTRONG No. 880 
AND NOW=THE LARGER No. 881 


VITAL 


AN ECONOMICAL steam — for a 

small equipment naturally has a small dis- 
oo tenia charge ri ce. When dirt or scale conditions 
Operating Pressure are bad it is recommended that a strainer be in- 
Capacity, Ibs. per hour stalled ahead of such a trap to avoid clogging. 


continuous discharge Either the Armstrong No. 880 or No. 881 
| Height trap is a perfect answer for such a condition. 
| Diameter In each the strainer is built right into the 
TWeiaht m7 body, thereby eliminating a separate strainer, 

- > extra fittings and considerable installation 
labor. Best of all, these traps cost less than a 
standard trap plus a separate strainer. Look 
over your small trap applications and order 
the traps you need now from your local 
Armstrong representative's stock. 


ARMSTRONG MACHINE WORKS 
846 Maple Street © Three Rivers, Mich. 


FOR COMPLETE DATA on correct 
STRAINER selection and installation of steam 
traps for any service or any pres- 
sure, send for your copy of the 
36-PAGE ARMSTRONG STEAM TRAP 
BOOK, or see our Catalog in Sweets 
or Chemical Engineering Catalog. 


TRAPS 
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[A GOOD BENDER YES, BUD, BUT A SAFE 
SURE MAKES A BEND DEPENDS ON 


OOTH BEND,DAD| GOOD PIPE! 


Good workmen + good tools # GOOD PIPE = GOOD JOB! 


7 POINTS OF UNIFORM GOODNESS 
IN YOUNGSTOWN STEEL PIPE 
uniform ductility 
w uniform lengths 
uniform threading 
uniform weldability 
gw uniform strength and toughness YOUNGSTOWN 
uniform roundness and straightness 


SHEET A 
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ON a radiant heating job, it’s a pleasure to 
work with Youngstown pipe. It bends readily to 
a true arc without flattening. That's because it is 
uniformly soft and ductile, and soundly welded in 
manufacture by the Youngstown continuous-weld 
process. The name Youngstown, rolled into every 
length, is your assurance that it’s GOOD PIPE. 


COMPANY 


' 
if 
INGA 
4 ? 
THE YOUNGSTOWN ND TUBE 
PIPE BLO AR PRO. UCTS: PLATE COKETIN PLATE HOT AND 
FINISHED CAKBUN-AND ALLOY RC! PLATES’ RAIL OK SHIKE 
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Our dealers are doing business 


in a big WGY = WE'LL TELL YOU WHY... | 


AIR 


First of all Brunner Air Conditioning Units, both self con- 
tained and remote, are Brunner built. We have absolute 
control over every point and every design feature that con- 
tributes to their maximum efficiency. 


Buyers know what they want. Air conditioning is no longer 
new and in a highly competitive field prospects will choose 
carefully. Brunner units are built for long, dependable, care- 
free operation and these qualities are instantly recognized 
in comparison. 

Brunner has customer acceptance. This name is no stranger 
to folks who buy refrigeration and air conditioning. 


Brunner takes care of their dealers. Modern factories, skilled 
workmen and specialized production lines give you what 
you want and when you want it. 


THERE’S MUCH MORE TO BE TOLD so fill in below 
and our factory sales engineer will stop by with 
all the facts of why you could well be sharing in 


this profitable business. We'll send 1951 literature 
along at once. 


CUT OUT AND MAIL 


Company 


Address 


City and State 


AIR CONDITIONING 


@ Self Contained 3 HP. to 10 HP. 
@ Remote Type 3 HP. to 75 HP. 


SINCE 1906 


BRUNNER MANUFACTURING CO., Utica 1, New York, U.S. A. 


REFRIGERATION CONDENSING UNITS by 
AIR AND WATER COOLED MODELS —<a size BR siniee NER 
and type for every purpose...% HP. TO 75 HP. 


FEBRUARY, 1951, HEATING AND VENTILATING 


‘a 
A 
$ 
| 
— 
vA 
3 2 
| 
q 
| 
priv’ 
— — — — — — — — — — — — 
were Ss 
4 
= 


HEATING 
VENTILATING A MONTHLY MAGAZINE FOR ENGINEERS AND CONTRACTORS CONCERNED 


WITH THE DESIGN AND APPLICATION OF AIR CONDITIONING, REFRIGERA- 
TION, PIPING, AIR SANITATION, HEATING AND VENTILATION IN BUILDINGS 


Member, Audit Bureau of Circulations. 
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THIS MONTH'S COVER 


, Interior view of a steam-tube rotary dryer, courtesy of General 

INDUSTRI AL American Transportation Company. See this month’s Reference Sec- 
tion, Steps in the Selection of Drying Equipment, by S. J. Friedman, 
beginning page 95. 
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— it pays to be particular _ 
about your choice of motors 


Choose Wagner Motors for... 


longer life . . . greater dependability 
and service when and where it’s needed! 


The selection of the right motor to power 
your product is all important. Uniform 
troublefree performance, dependable long- 
life operation, the reputation of the manu- 
faceurer, and his ability to provide immedi- 
ate repair parts and service — whens and 
where they're needed, are all factors that 
mean satisfied customers for you. You'll save 
time, money, and worry if you choose from 
the Wagner line because: 


1. Wegner Motors are backed by a liberal 
warranty. 


2. They are available in a wide range of 
types and sizes for every application. 


Improved engineering features assure 
long life and efficient operation. 

4. They are available from Wagner 
Branches in all principal cities. 


5. Mere than 650 Wagner Authorized 


Regardless of what your motor requirements 
be, Wagner can furnish the right motor 

to fit your need. Bulletin MU-185 gives com- 

plete information—write for your copy. 


Wagner Capacitor-Start Motors 


Wagner type RK motors are your best choice for They are available with either sleeve or ball bear- 


use where capacitor-start fractional horsepower ings; in open or totally-enclosed types, with rigid 
motors are desired. They are designed for use in or resilient bases or with a machined end plate for 
applications where starting loads are fairly heavy, flange mounting. They are built in 4s, %, %, VY, 
but which can be brought up to operating speed Y, and 4% horsepower ratings. 

quickly. 


If you need motors in larger sizes, you can’t beat the famous Wagner single-phase 
repulsion-start induction motor for low upkeep cost, freedom from vibration 
and noise, and years of reliable service. It’s the standard by which all other single- 


WAGNER ELECTRIC CORPORATION 
6463 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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fedders 


HEAT TRANSFER | 
SPECIALISTS 
SINCE 1896 


The performance of Fedders Unit Heaters | 
is'the result of over 50 years of specialized 
experience in designing and manufactur- 

ing heat transfer equipment. Fedders 
products are widely used in the automo- $ 
bile, electric refrigeration, air conditioning 
and heating fields. 


ADVANCED DESIGN 


The advanced design of Fedders Unit 
Heaters has earned a reputation for satis- 
factory performance under the exacting 
conditions of industrial and commercial 
heating requirements everywhere. 


| 
i 
| 
Rooms 
=F 
Boat Building Plants 
\ Railroad Roundhouses 
/ 


WARM FRIENDS 


ADAPTABILITY 


Their operating characteristics combine 
high heat transfer efficiency, directional 
placement of heat, quick warm-up, easy 
installation and quiet operation. 


COMMERCIAL AND 
INDUSTRIAL APPLICA- 
TIONS 


The attractive design and finish of 
Fedders unit heater cabinets makes them 
harmonize with the decorative treatment 
of modern plant, office, store and other 
interiors. 


SAVE SPACE 


They are well adapted to installations 
where floor and wall space is at a pre- 
mium. For example, in modern super- 
markets they release all shelf and floor 


Machine Shops 


space for profitable display and traffic 
use. Likewise, in factories they do not 
interfere with machinery, stock bins or 
materials handling systems. 


100 TO 1,000 EDR 


Fedders Unit Heaters are built in a well- 
| caer range of sizes and capacities 
or use with steam or hot water. 


COMPACT, EFFICIENT 
HEATING 


The photographs show typical installa- 
tions under a wide variety of conditions 
where comfort is essential in the working 
zone. 


COMPLETE DATA 


The following pages give complete per- 
formance data and specifications. 


CORPORATION, BUFFALO 7, NEW YORK 


Automobile Service Stations 


ij 
| 
} 
| 
4 
| 
| 
| | 
oN 


TRANSFER 
SPECIALISTS 


SINCE 


FEDDERS-QUIGAN CORPORATION, 


ELECTRICALLY WELDED 
CABINET STRENGTH 


Handsome, mono-piece cabinets 
combine light weight, ruggedness, 
rigidity and one-piece simplicity. 
Rich brown, morocco-like finish is 
baked on for permanence. 


STREAMLINE 
COPPER TUBES 


Tubes of 3:1 ratio provide quiet, 
streamlined air flow and efficient 
heat transfer. 


PATENTED SADDLE FINS 


Fins are metallically bonded to 
each tube. Individual design of fins 
leaves each tube free to “give” 
laterally thus relieving differential 
expansion stresses between ad- 
jacent tubes,—an important design 
feature contributing to reliable, 


leakproof performance. 


FLANGED 
HEADER OPENINGS 


Deep, die formed flanges extruded 
into headers give abundant tube 
brazing area for maximum pro- 
tection against leaks. 


Men who specify, sell, install and use unit heaters appreciate their many engineering features 
which make Fedders Series 15 Unit Heaters give service—not require it. All-copper heating 
elements, streamline tubes and modern broad blade fans combine thermal and aero-dynamic 
efficiency. Complete protection against expansion stresses between heating element and cab- 
inet as well as between individual tubes is an important factor contributing to life-long, 


trouble-free operation. They have been proved and approved in thousands of installations 
throughout business and industry. 


FULL-FLOATING 
ELEMENT MOUNTINGS 


Expansion stresses between core 
assembly and cabinet are relieved 
by Fedders full-floating element 
mountings. This method of mount- 
ing eliminates hazards of forced 
bending of tubes under sudden 
changes in operating temperatures. 


MAXIMUM COMFORT 


Low final temperatures and high 
CFM assure ideal comfort con- 
ditions in working zone. 


QUIET OPERATION 


Latest type broad blade fans pro- 
vide maximum air handling with 
minimum noise. 


RESILIENT 
MOTOR MOUNTINGS 


Motor and fan assembly are 
mounted in rubber to isolate vibra- 


BUFFALO 7, N. Y. 
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tion and deaden noise. 


Cutaway view showing 
location of heating ele- 
ment, shroud and fan. 
Note the full-depth cabi- 
net enclosing fan 
motor. Louvers 
adjustable for desired 
placement of heat. 
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BASED ON 2 LBS. STEAM PRESSURE AT HEATER AND 60° F. ENTERING AIR : 


CAPACITY MOTOR AIR 
MODEL No. Outlet 
. E.D.R.| B.T.U. | Speed | R.P.M. HP. C.F.M. | Final | Air Vel.,| Cond. , | 
/Hr. 70° F. Temp. | F.P.M. Lbs./Hr.} 
158100 STAND. 100 | 24.000 | TOP 1500 1/30 420 113 715 23 | 
87 20,900 | MED 1160 325 122 552 22 ff 
72 17,300 | LOW 860 240 129 410 18 
15B125 STAND. 125 30.000 | TOP 1500 1/30 510 108 995 32 } 
109 26,200 | MED 1160 395 113 760 27 
93 22,300 | LOW 860 292 121 570 234 
15C150 STAND. 150 36.000 | TOP 1500 1/30 597 116 705 37 
130 31,200 | MED 1160 462 122 544 32 : 
109 26,200 | LOW 860 342 129 404 27 | 5 
15C175 STAND. 175 | 42,000 | TOP 1500 1/30 785 111 900 “a 
153 36,700 | MED. 1160 606 115 695 38 ' 
129 30,900 | LOW 860 450 123 516 32 
15D200 STAND. 200 48,000 | TOP 1140 1/20 817 114 730 50 
163 39,200 | MED. 800 572 123 512 41 
135 32,400 | LOW 600 430 130 384 34 { < 
HIGH SPEED 200 48,000 | TOP 1500 1/30 820 114 731 50 u 
173 40,500 | MED. 1160 632 121 573 43 , 
145 34,800 | LOW 860 470 128 418 36 4 
SLOW SPEED 175 42,000 | TOP 860 1/30 617 123 640 44 
121 29,000 | MED. 600 430 127 446 30 
106 25,400 | LOW 470 337 132 350 26 
15€250 STAND. 250 60,000 | TOP 1140 1/20 1038 113 780 62 
200 48,000 | MED. 800 548 122 730 50 
176 42,300 | LOW 600 412 129 546 44 i 
HIGH SPEED 250 60,000 | TOP 1600 1/20 1040 113 781 62 
219 52,600 | MED. 1250 812 119 55 610 
180 43.200 | LOW 900 585 127 45 438 
SLOW SPEED 220 52,500 | TOP 860 1/30 784 122 685 54 (3 
180 43,200 | MED 600 546 125 478 45 f 
156 37,400 | LOW 470 424 131 374 39 { 
15F300 STAND. 300 72,000 | TOP 1140 1/20 1195 116 770 74 f "y 
239 57,400 | MED. 800 838 122 540 60 : 3 
211 50,700 | LOW 600 628 129 406 53 7 é 
HIGH SPEED 300 | 72,000 | TOP 1600 1/12 1180 117 760 4 1, 
264 63,500 | MED. 1250 922 119 66 592 e 
216 51,800 | LOW 900 664 128 54 428 \ ~_ 
Cy, SLOW SPEED 260 62,500 | TOP 860 1/30 905 124 675 65 a 
TRANSFER 210 50,400 | MED. 600 632 125 472 53 } 
SPECIALISTS 183 44,000 | LOW 470 494 131 369 46 
SINCE 
15F350 STAND. 350 84.000 | TOP 1140 1/12 1540 111 920 86 r § 
308 74,000 | MED 800 1080 116 654 77 ’ 
234 56,200 | LOW 600 810 122 494 58 _ 
SLOW SPEED 295 70,800 | TOP 860 1/30 1160 114 698 73 q 
238 57,200 | MED. 600 815 120 492 59 i 
204 49,400 | LOW 470 635 126 390 51 3 
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SERIES 15 UNIT HEATERS 


BASED ON 2 LBS. STEAM PRESSURE AT HEATER AND 60°F. ENTERING AIR 


CAPACITY MOTOR AIR 
MODEL No. Outlet 
2 E.D.R. | B.T.U. | Speed | R.P.M. HP. C.F.M Final | Air Vel., | Cond. 
/Hr. 70° F. | Temp. | F.P.M. |Lbs./Hr 
15G400 STAND. 400 96.000 | TOP 1140 1/20 1510 118 780 99 
319 76,700 | MED 800 1060 122 547 80 
282 67,600 LOW 600 794 129 411 70 
SLOW SPEED 350 84,000 | TOP 860 1/30 1140 123 685 87 
308 74,000 | MED 600 796 128 478 77 
265 63,600 LOW 470 623 131 374 66 
156450 STAND. 450 | 108,000 | TOP 1140 “1/22 1680 117 815 111 
333 79,900 | MED 800 1180 120 566 82 
296 71,000 | LOW 600 885 127 430 73 
SLOW SPEED 379 91,000 | TOP 860 1/12 1270 119 608 94 
321 77,000 | MED. 600 890 123 428 79 
279 67,000 | LOW 470 682 127 338 68 
15H500 STAND. 500 | 120,000 | TOP 1140 1/22 1988 116 750 124 
410 98,400 | MED. 800 1390 123 527 102 
337 80,800 | LOW 600 1042 130 395 84 
SLOW SPEED 435 104,500 | TOP 860 1/12 1503 124 660 109 
353 84,800 | MED. 600 1050 126 460 88 
| 307 73,600 | LOW 470 823 131 361 77 
| 15J600 STAND. 600 | 144,000 | TOP 1140 1/8 2490 114 815 149 
494 119,000 | MED 800 1750 120 572 124 
416 99,800 | LOW 600 1310 127 424 104 
SLOW SPEED 520 125,000 | TOP 860 1/12 1885 121 715 130 
427 102,500 | MED 600 1315 123 498 107 
366 88,000 | LOW 470 1030 129 391 93 
15K700 STAND. 700 | 168,000 | TOP 1140 1/6 3190 109 780 175 
575 138,000 | MED. 800 2240 121 547 144 
485 116,600 | LOW 600 1680 128 412 121 
SLOW SPEED 640 154,300 | TOP 860 1/12 2410 119 600 161 
517 124,000 | MED 600 1680 127 418 129 
425 104,000 | LOW 470 1320 133 328 106 
15K800 STAND. 800 | 192,000 | TOP 1140 1/4 3500 111 725 199 
660 158,500 | MED 800 2460 .| 124 510 165 
137,400 600 
SLOW SPEED 167,000 860 
562 135.200 | MED 600 1830 126 443 141 
111,000 
15.900 STAND. 216,000 1140 
740 177,600 | MED 800 2650 119 185 
149,200 600 
SLOW SPEED 800 192,000 | TOP 860 1/8 2860 122 199 
646 155,000 | MED 600 2000 127 162 
134,000 
151000 STAND. 240,000 1140 
832 199,600 | MED. 800 3170 117 207 
169.500 600 
SLOW SPEED 870 209,000 | TOP 860 1/6 3420 116 217 
717 172,200 | MED. 600 2390 120 180 
148,500 
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FOR DETERMINING CAPACITIES FOR VARIOUS STEAM PRESSURES 
AND ENTERING AIR TEMPERATURES (BASED ON STANDARD CONDITIONS 
OF 2 LBS. GAGE STEAM PRESSURE AND 60°F ENTERING AIR TEMPERATURE) 


Pressure| Latent |Temperature TEMPERATURE OF ENTERING AIR 
Lbs. per} Heat of | of Steam 
Sq. In. Steam Degrees F. —10° 0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 


0 970.2 212.0 [1.110 | 1.034 | 0.956 | 0.881 | 0.809 | 0.739} 0.671 
2 966.1 218.5 | | | 1.155 | 1.076 | 1.000 | 0.926 | 0.853 | 0.782 | 0.713 
5 960.7 227.2 1.640 | 1.550 | 1.456 | 1.370 | 1.289 | 1.206 | 1.127 | 1.050 | 0.974 | 0.901 | 0.829} 0.760 


10 952.4 239.4 1.730 | 1.639 | 1.545 | 1.460 | 1.375 | 1.290 | 1.211 | 1.131 | 1.056 | 0.982 | 0.908} 0.838 


15 945.5 249.7 1.799 | 1.708 | 1.614 | 1.525 | 1.441 | 1.335 | 1.275 | 1.194 | 1.117 | 1.043 | 0.970 | 0.897 
20 939.3 258.8 1.861 | 1.769 | 1.675 | 1.584 | 1.498 | 1.416 | 1.333 | 1.251 | 1.174 | 1.097 | 1.024] 0.952 


30 928.5 274.1 1.966 | 1.871 | 1.775 | 1.684 | 1.597 | 1.509 | 1.429 | 1.346 | 1.266 | 1.190 | 1.115] 1.042 


40 919.3 286.7 2.058 | 1.959} 1.862} 1.771 | 1.683 | 1.596 | 1.511 | 1.430 | 1.349 | 1.270 | 1.194] 1.119 


60 903.9 307.3 2.196 | 2.094 | 1.997 | 1.902 | 1.811 | 1.725 | 1.640 | 1.555 | 1.472 | 1.393 | 1.314] 1.239 
80 891.1 329.9 2.312 | 2.211 | 2.112 | 2.015 | 1.925 | 1.836 | 1.748 | 1.660 | 1.577 | 1.497 | 1.418] 1.342 


100 880.2 337.9 2.409 | 2.307 | 2.204 | 2.108 | 2.015 | 1.927 | 1.836 | 1.749 | 1.633 | 1.581 | 1.502 | 1.424 
125 867.8 352.9 2.518 | 2.408 | 2.309 | 2.213 | 2.123 | 2.025 | 1.936 | 1.848 | 1.760 | 1.675 | 1.596 | 1.516 
150 856.9 365.9 2.610 | 2.498 | 2.393 | 2.294 | 2.198 | 2.105 | 2.015 | 1.925 | 1.842 | 1.758 | 1.673 | 1.596 


To determine capacity at any Steam Pressure and Entering Air Temperature, multiply rated capacity at 60° F. 
Entering Air Temperature and 2 Pounds Steam Pressure by correct factor from table above. 


PROPERTIES OF SATURATED STEAM 


Gauge Latent Gauge Latent 
Pressure Temperature Heat Pressure Temperature Heat 
Lbs. Sq. In. Degrees F. B.T.U./Lb. Lbs. Sq. In. Degrees F. B.T.U./Lb. 

0 212.0 970.2 60 307.3 903.9 

1 215.3 968.2 65 311.8 900.5 

2 218.5 966.2 70 316.0 897.3 

3 221.5 964.3 75 320.1 894.0 

4 224.4 962.4 80 323.9 891.1 

5 227.2 960.5 85 327.6 888.2 

6 229.8 958.8 90 331.2 885.4 

7 232.4 957.2 95 334.6 882.6 

8 234.8 955.6 100 337.9 880.0 

105 341.1 877.4 

10 504 952.5 110 344.2 874.9 

Cy, 15 249.7 945.5 
at 20 258.8 939.3 

TRANSFER 120 350.1 870.0 

SPECIALISTS 25 266.9 933.6 
SINCE 30 274.1 928.5 

35 280.6 923.8 130 355.7 865.5 

40 286.7 915.1 135 358.3 863.3 

45 292.4 913.3 140 360.9 861.1 

50 297.7 911.2 145, 363.4 859.0 

55 302.6 907.4 150 365.9 856.9 
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STANDARD HOT WATER 


200°F. ENTERING WATER TEMPERATURE-60°F. ENTERING AIR TEMPERATURE 


) FOR 20° WATER TEMPERATURE DROP 


CAPACITY MOTOR AIR WATER 
Sq. Ft. E.D.R.| B.T.U. C.F.M. Outlet 
Model No. |(150B.T.U./Hr. per. R.P.M. HP. of, Final Air Flow 
per Sq. Ft.) Hr. 70° F. Temp. | Velocity | G.P.M. 
15 B100 90 13 400 1500 1/30 420 90 686 14 300 
158125 110 16,500 1500 1/30 §10 91 965 17 370 
15150 143 21,400 1500 1/30 597° 94 666 22 530 
15 C175 159 23,800 1500 1/30 785 89 865 25 610 
150200 202 30,300 1140 1/20 817 95 706 31 700 
15250 246 37,000 1140 1/20 1038 94 754 33 2,050 
15 F300 290 43,500 1140 1/20 1195 95 742 45 2,080 
15 F350 333 49,600 1140 1/2 1540 91 890 51 2,610 
15 G400 371 56,000 1140 1/20 1510 95 747 53 1,660 
6450 396 59,500 1140 1/2 1680 94 778 62 1,860 
mm ~=615H500 79,300 1140 1/12 1988 98 727 82 3,870 
3600 627 94 200 1140 1/8 2490 96 790 9.7 3,470 
15 K700 795 119,200 1140 1/6 3190 96 762 223 4,980 
15 K800 826 124,000 1140 1/4 3500 94 704 pe.) 5,320 
151900 1040 156 ,000 1140 1/4 3780 100 772 161 6,020 
1511000 1140 171,000 1140 1/3 4520 96 895 17.6 8,050 
FOR 10° WATER TEMPERATURE DROP 

158100 110 15,300 1500 1/30 420 95 690 33 1,220 
158125 137 19,800 1500 1/30 510 96 974 41 1,780 
15¢150 173 24,600 1500 1/30 597 99 672 51 2,100 
15C175 197 28,300 1500 1/30 785 94 873 53 2,640 
150200 243 35,000 1140 1/20 817 100 722 72 3,940 
15E250 293 42,200 1140 1/20 1038 98 760 8.7 5,970 
15F300 346 50,000 1140 1/20 1195 99 748 10.3 8,090 
15 F350 396 57,000 1140 1/2 1540 95 900 11.7 11,400 
15 G400 547 63,400 1240 1/20 1510 100 755 13.0 5,820 
15 G450 472 68,000 1140 1/12 1680 98 786 14.0 6,520 
15500 612 88,400 1140 1/12 1988 1062 735 182 11,400 
15 J600 740 106 ,000 1140 1/3 2490 100 798 21.9 14,200 

15 K700 915 131,000 1140 1/6 99 770 27.0 19 
15 K800 953 137,000 1140 1/4 3500 97 710 28.2 21,100 
1180 170,000 1140 1/4 3780 102 778 35.0 30,800 
1511000 1290 185,000 1140 1/3 4520 99 902 38.2 38,800 


NOTE: Satisfactory performance of Fedders Series 15 Unit Heaters with hot water as the heating medium 


requires: 


1. Positive circulation of the water by means of a pump or circulator. 
2. A minimum entering water temperature of 160° F. 


CONVERSION FACTORS tres OF 13 HEATERS 


for various inlet water temperatures and entering air temperatures. (Based tandard conditions 
of 200°F. entering water 60°F. entering air). ' one 


ENTERING WATER TEMPERATURES ° F. 


Entering 
Air ° F. 


30 
40 
50 
60 
70 
80 
90 


100 


To determine the capacity of a Fedders Unit Heater using hot water at entering water and air temperatures other 
than 200°F. water and 60°F. air, multiply the rated hot water capacity by the correct factor from table above. 
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| 
0.93 1.00 1.07 1.14 \ 1.21 1.29 1.36 1.43 1.50 \ 
| 0.86 0.93 1.00 1.07 1.14 1.21 1.29 1.36 1.43 a 
0.79 0.86 0.93 1.00 1.07 1.14 1.21 1.29 1.36 
0.71 0.79 0.86 0.93 1.00 1.07 1.14 1.21 1.29 ee x 
0.64 0.71 0.79 0.86 0.93 1.00 1.07 1.14 1.21 ] ar 
0.57 0.64 0.71 0.79 0.86 0.93 1.00 1.07 1.14 : 
0.50 0.57 0.64 0.71 0.79 0.86 0.93 1.00 1.07 
} 0.43 0.50 0.57 0.64 0.71 0.79 0.86 0.93 1.00 
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DIMENSIONS Series 15 
feda.. UNIT HEATERS 


THREADED HOLES FOR HANGERS 


H _—SUPPLY PIPE 
 \ 


i ~ 
~ RETURN PIPE 
FRONT ViEW SIDE VIEW 6Y OTHERS 
Note:—Dimensions shown hereon correct at time of cata!.g publication. However, 
because our policy is one of i imp: , we reserve the right to make 
minor changes in specifications or dimensions without incurring obligation. Pur- 
chaser may request certified dimension print if necessary for a particular job. 
Unit Supply | Return Approx. | Approx. 
Model A B Cc D E F G H J Conn. | Conn. | Fan Net Ship. 
No. App.} F.P.T.| F.P.T. | Dia. Wt wt 
15B100 14%] 154%} 1%] 2% | 6%] 2% 124] 1 1 10 46 65 
15B125 13341 14%} 154%} 1%] 84] 2% 6% | 23% 12% 1 1 10 46 65 
15C150 15%} 16%} 154] 1%] 8%] 7154) 234 | 2144 1 1 12 54 75 
15C175 15741 16%] 1541 1%] 8144] 3% 7%] 236 | 2%] 1 12 54 75 
15D200 1714} 193¢} 1644] 24%) 814) 4% 854 | 236 | 53% 1% 1 14 87 113 
15E250 20 193¢| 1644) 2% 111441 4% | 10 23% | 53% 1% 1 14 93 126 
15F300 20 2134) 16144) 24% 4% 10 234 | 5% 1% 1 16 97 130 


15F350 20 213g] 1614) 24% 411%) 4% | 10 23% | 5% 1% 1 16 97 130 


15G400 22 2336) 1614] 244} 13 4%} 11 | 53% 2 1% 18 109 149 


C 15H500 | 1634} 2% | 13 | 534 2 1% 20 125 168 
AT 


SPECIALISTS 15J600 2614 | 2776] 1614] 2% 113 | 6% [13% | | 2 1% | 20 133 178 


SINCE 


15K700 295% | 3174] 1614] | 16 | 141386) | 2 1% 24 159 212 
15K800 2954 | 31761 1614] 2% | 16 613% | 14136] | 2 1% 24 159 212 


15L900 343<} 3176] 1644} 24% | 16 1 | | 2 1% 26 199 258 
15L1000 3434 | 3174] 1644} 2% | 16 | | 2 1% 26 199 258 
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GEVERAL SPECIFICATIONS 


1. Ratings are based on tests made in accordance with the “Standard Code for Testing and 
Rating Steam Heaters” adopted by the Industrial Unit Heater Association and the American 
Society of Heating and Ventilating Engineers. 


2. Ratings are true only when units are recirculating air with free inlet and discharge. 
3. Capacities are based on 2 Ib. steam pressure at the unit and 60° F. entering air temperature. 


4. The C.F.M. is based on entering air at 60° F. and is corrected to standard air weighing 
.07488 lbs. per cubic foot, which corresponds to dry air at 70° F. 


5. Outlet velocity is based on the delivery face area of the heating element and the final 
temperatures obtained with 2 Ibs. steam pressure and 60° F. entering air. 


6. The copper heating element will withstand operating saturated steam pressure up to 150 
pounds gauge. It is preferable, however, to operate on pressures below 30 pounds gauge. 
See note 13. 


7. When unit heaters are to handle air at temperatures below freezing, not less than 5 Ibs. 
gauge must be maintained at the unit. 


8. Unit Heaters are preferably supported by hangers made from 54” diameter rods or some 
other means. 


9. Series 15 Unit Heaters are equipped with G.E., Century and other nationally known 
motors. Waste packed sleeve bearings and thrust bearings are standard. 


10. Single speed motors are not furnished with switches at the list price. 


11. All single phase motors may be used on any one phase of two or three phase circuits of the 
same frequency. 


12. Before putting a unit heater into operation, make sure that the motor bearings are free 
and that they have sufficient oil. Oil not less than every 90 operating days. 


13. Fedders heating products herein listed are warranted to be free from defects in material 
and workmanship under normal conditions and service when made part of a properly functioning 
heating system; and our obligation under this warranty is limited to making good at our 
factory any part or parts thereof which shall, within one year from date of shipment from our 
factory, be returned to our factory with all transportation charges prepaid and which our ex- 
amination shall disclose to have been defective. For purpose of this guarantee, normal con- 
ditions and service require boiler water maintained at normal alkalinity and atmosphere uncon- 
taminated with corrosive gases. 


This warranty does not apply to any equipment which shall have been repaired or altered outside 
of our factory in a way so as, in our judgment, to affect its stability, nor which has been subject 
to misuse, negligence, or operating conditions in excess of those stated herein. 


This warranty does not cover any labor charges for replacement of any part or parts, adjust- 
ments, repairs, or any work done whatsoever, nor does it assume responsibility of consequential 
damages of any nature, and the purchaser or user, by acceptance of this equipment assumes 


the responsibility for the consequences of its use or misuse. Equipment and parts made by - 


others are subject to the warranty of their respective manufacturers. 


14. The right to change specifications without notice is hereby reserved. 
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TYPE EM ENCLOSURE 
— fabricated from expanded metal. 


TYPE FT EN- 
CLOSURE having flat 


FEDDERS Series 15 FEDDERS DOWN BLOW with die-cut grille 
UNIT HEATER UNIT HEATER | 


FEDDERS 
WALL 
RADIATION 


TYPE ST ENCLOSURE 
having sloping top with — 
die-formed louvered grille. 


FEDDERS 
CONVECTOR-RADIATOR FEDDERS 


BASEBOARD 
RADIATION 
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$26,500,000 worth 
‘of U.S. Savings Bonds a year 


under company 


Payroll Savings Plan...” 


“General Electric employees are buying more than $26,500,000 werth 
of U. S. Savings Bonds a year under company payroll savings plans. Since 
the inception of our savings plans in 1917, General Electric employees 
have saved $445,000,000 of which $280,000,000 consisted of the purchase 
of United States Savings Bonds since May, 1941. The record speaks for 


itself.” 


The record of General Electric Company, and the records 
of more than 21,000 other large companies, prove that 
employees want to save the easy, automatic way—the Pay- 
roll Savings Plan. 


As of November 1, 1950, more than 8,000,000 employees 
were buying U. S. Savings Bonds every month. While the 
figure was impressive, it was not as large as it should have 
been—a fact recognized by many companies. 

In November and December, top executives of literally 
thousands of large companies (employing one hundred or 
more) decided to check their Payroll Savings Plan and 
endeavor to increase participation to 60% or more. 


Here are a few December reports: in one of the larger 
units of a leading steel corporation, participation went 
from 20% to 80.6 per cent . . . a well-known independent 
steel company (13,710 employees) reported 82% partici- 
pation . . . another large steel company (100,000 em- 
ployees), 75% participation . . . one plant of a large rubber 


corporation climbed to 94% (company average, all plants, 7 
70% —and still going up). Tabulation of all companies ex- 
ceeding 60% participation in December would literally 
fill this page. 

Higher participation in the Payroll Savings Plan is good 
for the men and women for whom it builds security. It is 
good for the company because a saving employee is a better 
workman, a better citizen. It is good for the country because 
the month after month purchase of U. S. Savings Bonds by 
millions of Americans is a most effective check on inflation- 
ary tendencies. 

Phone, write or wire, now, to Savings Bond Division, 
U. S. Treasury Department, Suite 700, Washington Build- 
ing, Washington, D.C. Your State Director has a simple, 
four-point promotion plan, concluding with a person to 
person canvass that puts a Payroll Savings. Application 
Blank in the hands of every employee. That’s all you have 
to do—and you'll be surprised at the response from em- 
ployees who want to save. 


The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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Why 


| FOR THE MAN WHO HAS TO SPECIFY 


| To the man with the responsibility of choice comes the 
daily problem of getting the right equipment for specific 
requirements. More and more of these men are finding 
that AAF has a keen appreciation of their needs, This is 
evidenced by a line—largest in the world—that is engi- 
neered to meet particular needs. It isn’t necessary to 
make-do . . . AAF provides many different types of air 
treatment units, many different sizes and capacities, many 
times better in engineering refinements to solve your 
problems. 


Whether you happen to be specifying for a factory, de- 
partment store or school building, consider the products 
of AAF and the Herman Nelson 
Division. They are engineered and 
built to make life easier for the man 
who has to specify. 


Air Litter 


COMPANY INC., 


PLANTS: LOUISVILLE, KENTUCKY MOLINE, ILLINOES 
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AAF OFFERS ELECTRONIC PRECIPITATION 


@ To capture the smallest of particles, down—way down, on the 
micron scale. 


@ In three distinct types—automatic, washable and dry types. 
@ A wide range of sizes to meet all space and capacity requirements. 


AAF OFFERS ALL TYPES OF AIR FILTRATION 


@ To provide clean air for all practical purposes. 
@ In many types including automatic, viscous and dry types; wash- 
able, replaceable and renewable, viscous and dry type units. 


@ Wide selection of sizes and capacities to meet all air cleaning 
requirements. 


Whatever the need for clean air, whenever you specify air cleaning 
equipment, remember AAF offers selective air filtration based on 
long-term experience. For consultation on air treatment problems 
or specific data for your files, write to the address below. 


NOW WE OFFER A WAY TO END 
“DRAFT ROW” 
IN THE CLASSROOMS 


With Herman Nelson's introduction of the DRAFT |STOP System 
classroom ventilation is absolutely revolutionized. By trapping 
drafts at the source, introducing fresh air and maintaining healthful 
temperatures automatically, pupils avoid one threat of illness, are 
actually more receptive to teaching. This most-modern, most- 
advanced method of keeping classroom air in the best of condition 
for health and comfort is available now. Specify DRAFT | STOP 
for every school you plan. 


LIKE NEW THINGS 
WITH OLD-FASHIONED VALUE? 


Here’s the new Vertical Fan-Type Unit Heater. It’s built to the same 
standards of value that have won Herman Nelson a reputation for 
quality heating products. For steam and hot water, its rugged con- 
struction means long economical service. Request detailed infor- 
mation on our complete Herman Nelson Unit Heater line. 
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HERE’S THE NEW 


For complete literature and full 
information contact the Trane 
Field Representative in your area 
or write to The Trane Company, 
La Crosse, Wisconsin, for Bulletin 
$-399. 


god 


One installation, one wiring job, one set of controls 
... one machine is a complete refrigeration system. 
Now ... better-thon-ever results from the syitems you design or in- 
stall . . . with o CenTraVac, the completely new Trane Centrifugal Refrig- 
Now . .. for the first time . .. centrifugal design engineered for 
practical air conditioning and process cooling requirements with models a 
ranging in capacity from 45 to 190 tons of refrigeration. 4 
Flexible capacity control, proportionate power reduction, hermetically 5 
sealed construction—these exclusive features are only a few of the out- 4 
standing basic improvements available only in the great new Trane 
CenTraVac Centrifugal Refrigeration Units. 


MANUFACTURING ENGINEERS OF HEATING 
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Complete centrifugal refrigeration 
unit cuts costs four ways 


For the first time, a centrifugal unit furnishes chilled water for installations 
as low as 45 tons! The CenTraVac is the only centrifugal designed for smaller 
jobs as well as the bigger ones. A new kind of centrifugal—with hermetically 
sealed direct drive—with stable operation from 100% down to 10% of rated 
capacity—with reduced power consumption under reduced capacity operation. 


Big Power Savings On Jobs As Low As 45 Tons! 


When less cooling is demanded by the system, the CenTraVac automat- 
ically lowers capacity. Horsepower per ton reduction parallels capacity re- 
duction over wide operating ranges. Owner pays only for cooling actually 
used by the system, thanks to CenTraVac built-in capacity control and the 
new Trane power reduction feature. 


Simplified Installation Slashes Costs! 


Compact, lightweight CenTraVac can be located conveniently in building 
without special mounting foundations. Smooth running, quiet operation 
eliminates need for isolation. Then, too, one wiring job, one set of connec- 
tions, one system of controls is all that is required. The CenTraVac is a her- 
metically sealed unit containing the compressor, the condenser and the evap- 
orator for the complete chilled water system! 


Maintenance Time and Expense Eliminated! 


The CenTraVac is designed to run without special attention. Impellers 
mounted directly on shaft of water-cooled, hermetically enclosed motor elim- 
inate troublesome shaft seals, gear boxes, unnecessary bearings. Forced-feed 
oil system is designed for positive lubrication of two main bearings, the only 
or let it run continuously season after season. 


High Efficiency Means Low Cost Cooling! 


Less than one horsepower per ton required for usual air conditioning ap- 
plications! Under varying loads the tonnage-to-horsepower ratio often aver- 
ages out even more favorably. 

The CenTraVac supplies lowest cost chilled water for smaller jobs as well 
as big ones. Five models to choose from between 45 and 190 tons! 


This great new Trane line makes centrifugal refrigeration available— 
for the first time—in the capacities required for the majority 
of practical air conditioning and process cooling applications! 


AND AIR CONDITIONING BQUIPMENT © OFFICES IN 80 CITIES 
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running . . . longer lasting . here so new 
Trane-designed and Trone-buiit 
for 10- to 50-ton jobs. See bulletin DS-361. 


Choose Trane and Choose Your Own Weather! _ 
Each guest at Continental Hotel, Miami Beach, 
Florida, can choose his own weather because 


ever to design and install with Trane’s bigger, 
better 1951 line of products. 


THE TRANE COMPANY, LA CROSSE, WISCONSIN 
EASTERN MFG. DIVISION © SCRANTON, PA. 
TRANE COMPANY OF CANADA, LTD., TORONTO 
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if S more than a compressor: 
Brand new design packs greater capacity into 
small cubic space, produces more cooling, yet 
occupies less floor area. See new Trane Bulletin 
4.5 we q 
mp 
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. : management wisely chose UniTrane Air Condi- 
| | 


10 MARKET 


TO ASSURE BETTER COOLING 


AMERICA’S MOST MODERN SUPERMARKET 
DEPENDS UPON MODERN MARLO EQUIPMENT 


Serving the people of Greater St. Louis, 
Bettendorf’s in Clayton, Mo., combines 


: many striking new advances in super- 


market design and service. To meet varied 
cooling needs in the store, one of the 
largest of its kind, efficient Marlo equip- 


ment was selected— 


EVAPORATIVE COOLING 
UNITS—The 100-Ton Marlo 
Evaporative Condenser and 
60-Ton Marlo Cooling Tower 
assure moxivm water savings. 
Cooling Tower provides con- 
densing water for 7 Frick and 
12H 


LOW TEMPERATURE UNIT—In 
the frozen food cooler, tem- 
perature is maintained at —5F 
by a Marlo LT-184 patented 
low Temperature Unit with 
automatic electric defrost. 


AIR CONDITIONING UNITS— 
The store's gigantic shopping 
area is served by efficient, 
compact Marlo Floor and Ceil- 
ing Type Air Conditioning 
Units. 


MARLO: HEAT ansren 


complete line of Marlo 
equipment. 


AIR CONDITIONING CONTRACTOR—L. V. Fleiter Co., St. Louis 
ARCHITECTS—Wischmeyer ond Lorenz, St. Louis 
GENERAL CONTRACTOR—Dickie Construction Co., St. Louis 


COIL CO. « 6135 Manchester Rd. « St. Louis 10, Mo. 
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LIMIT-LOAD FANS 
ventilation. 


300,000 ¢ c.f.m. 3655." 


Bagh FLOW FANS 

For ¢t-duty ventilation and 
air itioning service. Com: 
non-overloading. Bulletin 3533-C. 


BREEZO FANS 
-to-install wall fans. 


Bulletin 3222- F. 


TYPE “CB” PRESSURE BLOWERS 
For Stage blowing 


up to 24% © square 


TYPE “CC” PRESSURE BLOWERS 
In sizes for pressures up to 4 
and capacities up to 
5,000 ¢.f.m. Bulletin 3553-A,. 


boiler 
“Buffalo” 


480 BROADWAY 


of 
BUILDS 


THE X/GH7 FAN 
FOR THE JOB 


Whether you need to ventilate a small room or an 
entire factory —clean tools with air or give your 
system the most efficient mechanical draft — 
“Buffalo” builds the fan for the job! And whatever 
fan you pick, you can know that its 
Ss is backed by 73 years of “air know- 

w”. Take a look at the fans shown here, and 
write us for engineering 
that might fit your particular application! 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


letins by number on any 


BABY CONOIDAL FANS 
Compact, for portable or duct- 
connected service. Quiet, efficient. 
Bulletin 3499, 


480 BROADWAY 


INDUSTRIAL EXHAUSTERS 
With interchangeable wheels for 


air or materials con- 
veying. All-welded. Bulletin 3576. 


BLOWERS—EXHAUSTERS 
For oil or gas furnace blowi 


boosting, cleaning. Bullet 
3014-C, 
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Canadian Blower & Fi 


: Branch Offices in all Principal Cities 


—And For PUMPS... 


- « you'll find a rugged 
Centrifugal Pump of the rig! 
or alloy and right capacity to handle your liquid- 
moving job most efficiently. WRITE FOR FACTS! 


BUFFALO PUMPS, 


BUFFALO, NEW YORK 
Co., Led., Kitchener, Ont. 


“Buffalo” 
t design, the right metal 


INC. 


Branch Offices in all Principal Cities 


New high efficiency yg aluminum 
blowers with hollow . Bul- 
letin 3701. 


Compact, “package 
or free-air er. Non-over- 
loading. Bulletin 3720. 


“RE” BLOWERS—EXHAUSTERS 
Larger versions of “Buffalo” ‘E” 
Blowers, in sizes from 50 to 
1600 c.f.m., for 


Pressures up to 
40” of water. “3 


BELT-AIR FANS 


Efficient, quiet wall fans for free- 
air delivery up to 19,000 c.f.m. 
Bulletin 3222- 
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POWER PLANT FANS Easy 
service. Bulletin 3750. 
9 
VOLUME FANS 
For blowi or exhausting, up 
. 
BELTED VENT SETS 
|_| 


pays look for these qualities 
when selecting Unit Heaters 


“2 SIGHT FOR STYLING 


ral You'll like smart, functional Modine styling —the achieve- 
ment of one of America’s standout industrial designers. 
Modines’ truly good-looking lines complement any interior. 


SIGHT FOR CONSTRUCTION 


Smart-looking, yes...and mighty rugged, too! Modines are 
well-known for their long years of dependable, trouble-free 
service. Steam and water carrying passages are copper and 
copper alloy to resist corrosion. All jointsare brazed. Tubes and 
headers are cylindrical —are brazed at the joints to withstand 
greater pressure. Parker-Bonderized casings are rust-resistant. 


SIGHT FOR PERFORMANCE 


Horizontal, Vertical or Power Throw ... any Modine 
model gives you outstanding, year-in year-out perform- 
ance. Thanks to expert engineering, Modines assure 
you the correct outlet air temperature and the right air 
velocity for uniform comfort. Economical to operate, too! 


For Magnified Valve...always 
select Modine Unit Heaters! 


Yes, for styling, construction and performance, depend on 
Modines for big value all the way! In factories, stores, 
hundreds of other locations — Modine Unit Heaters excel 
in efficient, low-cost service. Get all the facts from your 4 
nearest Modine representative. He’s listed in the classi- 
fied section of your phone book. Or write direct, Modine 
Mig. Co., 1511 Dekoven Ave., Racine, Wis. 


Ask for Modine Unit Heater Bulletin 149A. 
Also ilabl bulleti ing special 
applications in commercial brooder houses, 
greenhouses and milk houses. 


UNIT HEATERS 


MODINE UNIT HEATERS FOR FACTORIES © STORES © GREENHOUSES © COMMERCIAL BROODER HOUSES © MANY OTHER APPLICATIONS 
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all the advantages of a = 
CENTRAL HEATING SYSTEM 
in one mem CIRCULAR DESIG 


| forced convection DISTRIBUTES HEA 
OVERHEAD HEATER IN FULL 360° RADIU 


Never before has overhead heating offered so many outstanding 
advantages. This new and better Norman principle assures con- 
stant temperatures over the entire area of diffusion from a single 
forced convection heater. The revolutionary circular design 
Norman Three-Sixty forces heat distribution horizontally in a 
full 360° radius. No cold spots or hot blasts. Exclusive Norman 
features assure simplified installation and easier servicing. Get the walls . . . slowly flows down to blanket the en 


i floor area . . . then back to the center 
complete facts and specifications now. Mail coupon today. intake in the bottom ‘of the paren 


* NO BLAST of hot air with 360 degree heat distri- *& SHALLOW DEPTH Allows Ample Head Room in Low 
bution. Ceiling Applications. 
%& SMART STYLING Adds Modern Beauty. *& LOW VELOCITY Impeller Assures Quiet, Comfortable 
*& FORCED EXHAUST of Combustion Products Eliminates Air Distribution. 
Draft Divertor and Venting Problems. _ 


Norman Products Co., Manufacturers of the Dept. B-1 
NORMAN SOUTHERNER 


| Please send free literature giving complete information and specifications on: | 
| Norman Three-Sixty Norman Southerner | 


| Your NAME 


FIRM NAME. 
| Adoress | 
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‘Solved! 
World’s Tallest 


Every architect and engineer knows air conditioning jobs get 
tougher in multiple proportion to height. That’s why New 
York’s Empire State faced one of the trickiest air conditioning 
problems ever. It’s the tallest building in the world. 

Cooling off this giant involves engineering problems for which 
there are few precedents. Columns of refrigerated water nearly 
a quarter mile high—bearing down with hydrostatic pressures 
of more than 600 pounds per square inch—mean new kinds of 
equipment, new installation techniques. A plant capable of 
keeping these highest-in-history columns chilled and circulating 
—of re-processing without waste an ultimate of 5,000,000 
gallons of water daily—must be designed and manufactured. 

You should, of course, know the answer. It’s the architect’s 
and engineer’s most frequent aiaswer to air conditioning and 
refrigerating problems that can’t be easily solved by precedent— 

York equipment, York’s seventy-five years of experience, 
York’s seventy-five years of leadership in engineering and 
manufacture, have been chosen to help Empire State solve the 
world’s tallest air conditioning job . . . and take the first step 
toward making selective air conditioning available to Empire 
State tenants where and when wanted. 


WHEN YOU'RE FACED WITH ANY PROBLEM in air conditioning or 
refrigeration, remember York has the most complete nationwide 

_ organization of trained engineers to help you solve the initial 
headaches. And remember York’s Certified Maintenance Plan 
saves your client the headaches afterwards. 


YORK’S SALES POLICY IS TO WORK THROUGH YOU—to channel all 
contracts through the architect, engineer, contractor. Experi- 
* ence has shown that our knowledge, working with yours, brings 
best results. Check your York District Office to save time and 
detail on your next “tall” job. York Corporation, York, Penna. 


Consulting Hisindan Edward E. Ashley 
General Contractor: Starrett Brothers & Eken, Inc. 
Mechanical Contractor: Almirall & Co., Inc. 


The big advances come from 


refrigeration 
air CONG INIOMIAg 


fr- Refrigeration and Air Conditioning 
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_ Low water cut-offs for hot 


water heating boilers was 
YOUR idea; not ours... 


It’s funny how you can keep walking along a beaten path, think- 
ing you're wide awake, but actually missing something that’s 
right in front of your face. 


We were doing just that—going along the beaten path of low | 


water cut-offs for steam boilers when we suddenly awoke to the 
fact that many contractors and engineers were installing low water 
cut-offs on hot water heating boilers . . . and for particularly 
sound reasons. 


‘What were the reasons? This question was put up to our engi- 
neering department recently by a Seattle contractor and they 
responded with two pages of facts (available to anyone interested) 
‘but for practical purposes they might as well have said: 


There are just about as many reasons for losing the water in a 
bot water boiler as in a steam boiler... loss of connected load, 
runaway firing, prolonged discharge of a relief valve, or just plain 
leakage in the system. This being the case, a water level control is 
just as essential to a bot water boiler as to a steam boiler. 


We first recognized this when we found a number of heating 
engineers using our No. 150 cut-off on large hot water jobs. How- 
ever, we really sat up and took notice when we found a contractor 
preparing to use a large number of our No. 67 Low Water Cut-offs 
on hot water jobs. This wouldn’t do at all because the No. 67 is 
designed for a maximum of 20 Ibs. whereas the usual maximum 
on hot water heating boilers is, as you know, ten pounds higher 
than this. 


That is why we developed the No. 63 Low Water Cut-off illu- 
strated here. The No. 150 (designed for 150 Ibs. maximum) is of 
more expensive construction than is needed for low pressure hot 
water boilers and the No. 67 is not designed for the higher allow- 
able pressures of the hot water boiler. Hence the No. 63, for 
pressures up to 50 Ibs., designed specifically for hot water systems. 
Into it has gone the best of all we have learned in “Doing One 
Thing Well”. Ask for bulletin containing complete facts and 
installation diagrams. 


3500 N. Spaulding Ave., Chicago 18, Illinois 


50 Ibs., it is the ideal low water cut-off 
for the hot water boiler. All operating 
parts are isolated from the heat of the 
float chamber. Heavy duty bellows 
eliminates packing. Switch is depend- 
able McDonnell snap-action type; A.C., 
% hp, 110-220V.; D.C., 125 V.A. 115 
V. Underwriters’ approved. A typical 
hook up is shown above. 


Me 23 
i 
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Specifically designed for 
se hot water heating boilers 
circuit to the burner whenever the 
water level falls below safe level. 
ae Designed for a maximum pressure of 


_. cause they function dependably 


features 
show you how: 


YOU SAVE MONEY with Spence 
Self-Operated Regulators be- 


and accurately year after year 
without requiring extensive re- 
pairs or special attention. This 
~ long trouble-free life means less 
down-time of the system, less 
time and money wasted on re- 
placement of parts. Thus, you 
lower over-all costs and, at the 
same time, are assured of qual- 


ity performance. 


“REGULATE ACCURATELY 


The single-seated packless main valve is actuated 
by a large balanced diap The construction 
eliminates the need for closely fitted parts which may 

ick or bind due to uneven expansion or foreign matter. 


One or more sensitive pressure or temperature 
: pilots control the main valve. 

~ Because the Spence design minimizes friction, accurate 
regulation remains unaffected by changes in service con- 
ditions or length of service. 


' STAY ON THE JOB FOR YEARS 


SECO Metal Seats and Discs resist wiredrawin, 
3 | More than 20 years of experience with SECO 
etal in thousands of installations has failed to produce 


one single case where SECO Metal has been cut by steam. 


Spence metal diaphragms, under usual conditions, 
| mever require Spence Regulators 


CUT COSTS PRESSURE 


The cutaway illustration above shows why Spence Regulators. . . 


have few moving parts and those few are ruggedly con- 
structed and sel require attention. 


The spring in the S Regulator is out of the 
path of fluid flowing through the valve. It 
Operates at low unit stress to assure ormance over 
an unusually long life. 


REDUCE MAINTENANCE 


The seat and disc of the main valve and pilot can 
be cleaned and any working part removed, with- 
out taking the main valve out of the line. 


All main valves and most pilots are built with- 


out stuffing boxes. This packless construction 
eliminates much time-consuming maintenance. 


No dismantling is necessary to ins the main 

8 | valve disc, the pilot valve member m9 the SECO 
etal bleedport. Special openings are provided. Inspec- 
tion is easier, too, because the pilot is not an integral 
part of the main valve. 


_ SPENCE ENGINEERING COMPANY, INC. 


These 
SPENCE 
_ 


AND TEMPERATURE CONTROL 


TYPICAL INSTALLATIONS 


HAVE UNUSUAL VERSATILITY 


The Spence Regulator, due to its unique desi, 
and will Gertie ofl ths 
various types of fluids under a wide of service 
conditions. One of the great advantages of this S 
design is the interchangeability of all pilots on all sizes 
of main valves. Any main valve can be changed dar 
to a temperature regulator or vice versa simply 
substituting one type of pilot for another. 


Spence Regulators are built in sizes from 14” to 12” for 
service with air, steam, water, oil or hee — 
adjustments, any Spence Regulator can Fe easily 

from one service to another. 

FREE BULLETIN details 
and selection data. It color, ally illustrated 


descri of the o} eofaS R tor. 
Send for your copytof dit belinda 


WALDEN, NEW YORK 


PARTIAL LIST OF USERS 
The Cleveland-Cliffs Iron 
Company 


Tennessee Coal, Iron and 
Railroad Company 


The Springs Cotton Mills 
Ford Motor Company 


Cochrane Corporation 


Philadelphia Electric 
Company 

Pennsylvania Power & Light 
Company 


L. H. Gilmer Company 
Div. of United States 
Rubber Ce. 


York Corporation 


Jones & Laughlin Steel 
Corporation 


The Duluth Steam Corporati 


Rochester Gas and Electric 
Corporation 


Consolidated Gas Electric 
Light and Power Compan 
of Baltimore 


Phenix Natural Gas Compan 
Cutter Laboratories 
National Tube Company 


The Atlantic Refining 
Company 


Great Lakes Steel Corporatio 


Union Electric Company 
of Missouri 


Todd Shipyards Corporati 


Oxford Miami Paper 
Company 


Land O'Lakes Creameries, Inc. 
General Electric Company 
R. J. Reynolds Tobacco 


f | 
— 
~ 


the new Baltimore Airport 


Architects and Engineers: THERMOSTATIC 

& Associates, Baltimore, Md. 

Heating, Plumbing and Air 

Conditioning Contractor, 


ndship International Airport with a landing runway of 9,450 feet is 
largest civilian runway on the eastern seaboard. The Administration 
ilding alone occupies more than an acre of ground and is a combina- 
office building, terminal and hotel, with roomettes, showers and 
ing rooms for hold-over passengers. 

Years of planning preceded its construction. And after mature 
sideration the heating engineers selected more than 1000 Sarco 
cessories to keep the operation reliable, satisfactory and efficient 
m a fuel consuming standpoint. 

They decided to standardize on SARCO. Not on one type of trap 
ut three different types, each used in its proper place. Sarco radiator 
fraps and valves, of course. Then various forms of the Sarco float-ther- 
ic trap for drips, risers and unit heaters, and Sarco bucket traps 
w the water heaters. 

Then to insure continuous operation, Sarco pipe line strainers were 
ced at all important points. 

FOR YOUR PLANT: You may need an entirely different selection 
from the many types and sizes of Sarco steam traps and temperature 
control. Certain it is that the Sarco Representative near you can under- 
stand your needs and suggest the combination which will give you 
utmost heating satisfaction for years to come at lowest heating costs. 


SARCO | 


1M PROVES QUALITY AN D 


RADIATOR 
VALVE 
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Lloyd E. Mitchell, Inc. | 
Baltimore, Md. 
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for for using ANEMOSTAT AIR DIFFUSERS 


heating 
solve thousands of industrial 
ventilating applications 


Wty, 
Utes 


maximum design possibilities 

Anemostat Air Diffusers offer unlimited design possibilities. 
~ They can be used in regular, acoustical and egg crate ceilings . . 

combined with all types of lighting fixtures . . . in commercial, 
industrial and home applications. Anemostat Air Diffusers 
provide uniform diffusion throughout the entire conditioned area. 
They eliminate harmful drafts, stale air pockets and equalize 
temperature and humidity. New Selection Manual contains 
complete application and specification data. Write for your copy. 


Ax 


“No air conditioning system is better than its air distribution’”’ 


DRAFTLESS Aspirating A DIFFUSERS 
ANEMOSTAT CORPORATION OF AMERICA, 10 EAST 39th STREET, NEW YORK 16, N. Y. 
: REPRESENTATIVES IN PRINCIPAL CITIES 


STRAIGHTLINE 


| 
wi 
Low cos! air 
and HY-4 Anemostats 
vena 
® SEMI-CIRCULAR 


Are those Typhoon units rugged! Say 
they ought to be... Typhoon engineers 
have 42 years of air cooling experience 


And with the wide ra 


Now 


*A typical Typhoon case history — 
other success stories on request. 


TYPHOON AIR CONDITIONING CO., INC. 
794 Union Street, Brooklyn 15, N. Y. 


IR CONDITIONING 
BUSINESS? 


My end-of-the-season figures showed 
me I wasn’t clearing a dime on our air 
conditioning business... 


nge of Typhoon 
I was able to bid on many jobs I 
’t touch before. 


Then a Typhoon dealer I met at an air 
conditioning show told me about the 


Typhoon Profit Plan... 


I’ve got to hand it 


to those Typhoon dis- 


trict sales managers — they gave my boys 


100% backing... 


The first season I sold 25% m 
before—and my profits were up 
I’m back in the air condi- 
tioning business! 


TYPHOON 
Air Conditioning 


UNITS 
1% to 20 Tons 


ore units than 


40%. Brother, 
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You'll Find 


Everywhere 


—you'll find AGITAIR Type R diffusers, with 
patented built-in diffusing vanes, ss correct 
air distribution . . . noiselessly, draftlessly. Only 
AGITAIR Type R diffusers may be assembled i 
variety of patterns to provide blows in one — two — 
three and four directions, tional to the area 
being served. Result: 100% air distribution in any 
shape area, from any location. 


Write for Complete Data 


AIR DEVICES Inc. 


17 East 42nd Street, New York 17, N. Y. 
Air Diffusers + Air Filters + Roof Exhausters 


— 
The Only Air Diffuser 
— 
— Tailor-Made 
aes In buildings . . . plants . . . stores . . .. offices 
... restaurants . . . banks . . . hospitals . . . hotels 
f 
: 


_ ANNOUNCING YOUNG... 
whe BENEATH PICTURE WINDOWS . 


FOR INSTALLATION 


Felt strips ond 

gaskets prevent leak- 
Chain damper control age and attendant wall Mes 
permits individual room streaking. pass 


Streamlined, compact livered 
cabinets; slide-in inlet grille. 
grilles optional. 


One-piece front panel 
easily removed for 
access. 

Cabinet radiates hect, 

helping to offset normal 

off-peak heat loss. 


Sturdy tube-ond-fin core 
has exclusive easy-to- 
Knockouts and header adjust supports. 
casting design permit 

simplified piping. 


Here is a Convector-radiator just 12” high, yet cap- 

able of providing a blanket of warm air for the “room 
HER STANDARD TYPES 

_ It’s the Type “FL” model—the latest addition to 

the Young line of Convector-radiators—for use with 

any hot water or two-pipe steam system. Low-level 


Free Standing Type “‘F” cabinets are available in a wide selection of sizes, 

Ecansae a ame. ranging from 20” to 112” in length, 4”, 6”, and 8” 

recessed installation. in depth, and for either free standing or semi-recessed 
installations. 


Specify “Young” for your convector-radiator re- 
quirements. All models are tested and rated in 
accordance with Commercial Standards CS 140-47, as 
developed cooperatively by the trade and national 
Bureau of Standards, U. S. Department of Commerce. 

Catalog No. 4150, just released, gives roughing-in 
dimensions, ratings, etc. Write now for your copy. 


Wall-Hung Type 
Sloping top grille. Wall- 
hung model facilitates 
cleaning of floors. 


Partially-Recessed Type 


“R’'—Cabinet fits into 
wall recess conserving 
valuable floor space. 
Type “FR,” Fully Re- 


cessed Model. Designed 
for full utilization of 4 
room space. Heat Transfer Products Heating, Cooling, Air 


for Automotive and In- Conditioning Products 
Bathroom Type “B’— dustrial Applications. for Home and Industry. 
Compact wall-hung unit . 
permits installation un- Reg. U. S. Pat, Of. 


der average lavatory 
fixture. YOUNG RADIATOR COMPANY 
DEPT. 521-B, RACINE, WISCONSIN 
Plants at Racine, Wisconsin ond Mattoon, Illinois 
Soles ond Engi ing Rep i in All Principal Cities 


“YAC" Air Cond 


Horizontal Unit Heaters Cabinet Unit Heaters Heating - Cooling Coils “‘Vertifiow” Unit Heaters 
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At all five great plants of ... 


Falstaff Brewing Corporation... 


as in buildings that set the pace 
in every industry ... you'll find 
Jenkins Valves 


In the brewing of Premium Quality Falstaff, Yesterday and 
Tomorrow meet. At five great plants — in St. Louis, 

Omaha, and New Orleans — Falstaff Brewing Corporation combines 
ancient brewing skills with the most modern brewing methods. 


To produce, and maintain, the same “premium quality flavor” 
in different breweries is no small accomplishment. Falstaff 
employs not only the latest in scientific knowledge but, 

for absolute uniformity of product, the most dependable 
equipment modern engineering can devise. That is why Jenkins 
Valves are on the pipelines in all five Falstaff plants, 


Modern brewery, super-airport, or skyscraper — wherever 
unfaltering efficiency and long service life are “musts” in operating 
equipment, you'll find Tenkins Valves. They have been the choice, 
consistently, of leading architects, engineers and contractors for 
the buildings which are shaping America’s skyline of Tomorrow. 


For Jenkins builds extra endurance into valves — proved by 
low upkeep cost records in every type of service. Yet, 
despite this extra value, you pay no more for Jenkins Valves. 


For new installations, for all replacements, let the Jenkins 
Diamond be your guide to lasting valve economy. Jenkins Bros., 
100 Park Ave., New York 17; Jenkins Bros., Ltd., Montreal. 


Sold through leading Distributors everywhere 


Nk 


an 


BT 
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iti-Vent Panel Air Diffusers 
completely concealed; in- 
balled in ducts above sus- 
ed acoustical ceilings. 
LE & TOWNE MFG. CO. 
Philadelphia Division 

e Ballinger Associates, 
itects & Engineers. Turner 
struction Co., General 
Riggs-Distler 
Inc., Mechanical 

tractor. 


SWEET’S Arch. & 
“Eng. Files or: Write for 
detailed literature and the 
e of the Multi-Vent 

Ps engineer in your 
vicinity. 


MULTI-VENT DIVISION 
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for COMPLAINT-FREE AIR CONDITIONING 


Multi-Vent insures truly complaint-free air conditioning, because only Multi-Vent Panel Diffusers 
can provide perfect overall air distribution, through large perforated ceiling areas, entirely by 
pressure displacement — completely free from BLOW or high velocity injection. BLOW is the 
direct source of all draft hazards and is responsible for the most serious installation, balancing, 
maintenance and adjustment problems. 

Multi-Vent is the best buy for virtually every type of commercial or industrial building, new or 
old where true comfort or where uniformity and accurate control of air movement, temperature, 
and humidity is the primary objective. 

In addition the use of Multi-Vent Panel Diffusers makes possible substantial savings in the basic 
air conditioning equipment, installation and maintenance costs. 


THE PYLE-NATIONAL COMPANY 
1374 N. KOSTNER AVE., CHICAGO S51, ILL. 
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HOW 


The long-lived efficiency of Superior Steam Gen- 
erators results from fundamentals of design which are 
basically sound. Superior’s 4-pass, down-draft design 
provides a minimum of 5 sq. ft. of heating surface for 
each unit of horsepower rating; and every inch of 
that heating surface is effective. 

WHY 4-PASS? 

Theoretically (from the standpoint of heat transfer 
alone) the fire passes of a perfectly designed fire tube 
boiler would resemble a long, very gradually tapered 
cone surrounded by water. The large end would be 
sized in ratio to the volume and speed of the combus- 
tion gases so that the gases would be crowded into 
the tube and thus ‘‘scrub’’ the walls of the tube, forc- 
ing contact between fire and tube surface. As the 
gases give up their heat to the surrounding water (by 
transfer through the tube) the gases shrink in volume. 
The gradual taper of the tube compensates for this 


4-pass design 
gives you... 


shrinkage, maintaining the scrubbing action which 
promotes efficient heat transfer. 

Such a fire tube is impractical; but Superior’s 
4-pass design achieves the same effect. Its 4 passes 
are so designed that each successive pass has a lesser 
number of tubes (and hence a smaller area in cross 
section) for the passage of combustion gases. This is, 
in effect, taper-tube performance which results in 
the maximum practical efficiency of heat transfer . . . 
performance which makes it possible for Superior to 
guarantee more than 80% thermal efficiency under 
field operating conditions. 

Superior Steam Generators are completely factory 
assembled, backed by undivided responsibility. Burn 
gas or oil, or both. Manufactured in 18 sizes from 20 
to 600 b.h.p. for pressures up 250 p.s.i. or for hot 
water. 

Write today for the details in Catalog 319. 


lor ombustion ndustries, inc. 


HEATING AND VENTILATING, FEBRUARY, 1951 


37 


Yd 
EFFICIENCY 
= 


TO MEET ALL YOUR REQUIREMENTS .c- 


... for increased worker efficiency or customer comfort. 
When you buy or specify the Westinghouse UNITAIRE, it will be: 


@ SIZED TO FIT YOUR NEEDS. The UNITAIRE is avail- 
able in 2-, 3-, 5- and 7% horsepower capacities. 

@ DEPENDABLE. You are assured of undivided re- 
sponsibility for all major parts. The Westinghouse 
Hermetically-Sealed Compressor has an unequalled 
performance record in thousands of successful in- 
stallations. 

@ ECONOMICAL. The elimination of belts, pulleys 
and shaft seals in the Hermetically-Sealed Compressor 
design means less maintenance and a longer, trouble- 
free service life. 

@ ADAPTABLE. The UNniTAIRE can be installed alone, 
in multiples, or with duct systems. The addition of 
a heating coil provides year round air conditioning. 


@ EASY TO INSTALL, All sizes fit through a standard 
door, and require only water, electrical and drain 
connections before they are ready to operate. 


@ COMPACT. The largest UNITAIRE needs only a 
little over 8 square feet of floor space, can be fitted 
into recessed areas. 


@ QUIET. The UNITAIRE does not rise above the 
noise level of an ordinary store or office, and will 
permit you to shut off outside disturbances by closing 
doors and windows. 


@ ATTRACTIVE. Modern styling, clean lines and a 
two-toned gray finish make the UNITAIRE the smartest- 
looking unit on the market today. 


For complete details, call the Westinghouse Air Conditioning Distrib- 
utor listed in your classified telephone directory, or write Westinghouse 
Electric Corp., Air Conditioning Division, Hyde Park, Boston 36, Mass. 


PUTTING #2 TO WORK 


Only Westinghouse can offer you a 
complete line of air conditioning, air 


handling and air cleaning equipment. 


you CAN BE SURE...1F ITS 


Westinghouse 
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The enthusiasm expressed in this letter is typical of that 
of thousands of Detroit Stoker users. 


Detroit Stokers are built better, last longer with less 
maintenance and save more fuel. 


This installation consists of three Detroit LoStokers applied 
to Kewanee Boilers, placed in operation in 1930. 


Detroit LoStoker, now available with Detroit Adjustable 
Coal Feed is a Compact-Single Retort-Mechanically- 
Detroit LoStoker for ““fire- Driven-Plunger Feed-Side Cleaning Stoker. Coal feed 
box application’’. Also and air supply may be controlled automatically as well as manually. 
Pe wor Gelehege New type Hi-Tuyeres supply more air, reduce coking tendency. 
Lower combustible in the ash results in higher thermal efficiency. 

Write for Bulletin. 


There is a Type and Size of Detroit Stoker for Every Industrial or Power Need 


DETROIT STOKER COMPANY 


District Offices in Principal Cities * Works at Monroe, Michigan 
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KENOSHA 
outh foundatio, 
720-sen ~ PHONE 
wis. 
Mr, G. A. Tlegs 
Manager, Service Sales Department 
Detroit’s Company 
Reply: to your letter or Sc tober 18 with Tefer. 
to Our No, 1058, we thank You for your inter. 
in Calling our 8ttention to youp new tyne Hi-tuyens. 
We are order; ®no SUPPlies to put Our three 
Stokers in tip top 8nd to have few Parts on 
hang for omergencieg . Our Stokers nowy Over 20 years 
Old, One of these days We wil} Probably Want to Teplace 
them With More Modern Stokers, At that time We wil) be e 
writing to you because We are 1, 000g 80ld on Detroit 
Stokens from the Standpoint or °ffietency or °Peration and 
low ™intenance Cost, 
Sincere), yours, 
Frank A. Thompson, Bug, Mer, 
P. gs. We Fant to than, You fo 
E the Past twenty years, ®ven q 
many Tirms More op lesg forgot their 


a 


for new 


Bulletin ST-501 
describing latest 
improvements. 


THE IMPROVED 

MODULATING CONTROL 
for Hot Water and Radiant 
HEATING SYSTEMS.... 


a good product made better 


Sarcotherm engineers are constantly searching for a better product. 


While utmost simplicity is still the dominant design principle, the 
new models now available show many important improvements and 
refinements. 


Double Seated Valves are now used in the larger sizes, greatly 
increasing valve capacity and permitting smaller valves being used 
on a given size job. Convenient manual adjustment features are now 
provided in a variety of combinations. Program control systems are 
available to meet any specification. 


Easy Installation. New body construction simplifies piping and 
allows for easy servicing. 


Hundreds of successful installations testify to the efficiency of this 
simple system. Our Engineering Department will be glad to recom- 
mend a suitable control system for your particular job. 
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Accordion pleating plays a big part in keeping 
efficiency up, costs down. When you install Dorex 
Type C Air Recovery Cells in air conditioning 
systems and units, the most effective air purifier 
known—activated carbon—is put to work in the 
most effective way. Accordion-pleated beds expose 
maximum surface area. 

This special Dorex activated carbon extracts 
all gaseous and odorous impurities from the air 
that passes through it—makes stale air completely 
fresh and re-usable. This means that the amount 
of new air that has to be taken in can be reduced 
by as much as two-thirds. And the cost of Dorex 


(DOREX) 


REG. U.S. PAT OFF 


W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticu. 


Air Diffusion « Air Purification « Air Recovery 


In Canada: i i 
190 Murrey Street, Montreal 3, 
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with the 


DOREX C CELL 


Air Recovery is only one-fourth the cost of condi- 
tioning an equivalent amount of outside air! 
More than 6,000 users—leaders in business every- 
where—now use Dorex Air Recovery. Their savings 
in capital expenditure for air conditioning equip- 
ment have been great; and they continue to save 
millions annually in operating costs. 
Architects, engineers and contractors 
have been recommending Dorex Air 
Recovery for more than 20 years. 
Have all the facts about Dorex 
Air Recovery on file. Mail the 
coupon today. ; 


TRADE MARK OOREX' REG. U.S. PAT. OFF. 


W. B. CONNOR ENGINEERING CORP. 
Dept. B-12, Danbury, Connecticut 

Please send me, without obligation, full 
information on Dorex Air Recovery. 
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lubricator Stem S Compressed Air 
Optional : Operated 
VALVE SIZES— 
PO Yo" thre 2” 


Bronze bodies, screwed ends, 


 LOWRITE 


>: TOP—Durable moulded neoprene diaphragm 
1Mhas positive sealing bead which provides increased 


sealing action with increasing control pressure. Effi- 
cient diaphragm form insures ample and constant 
operating power thru full travel. Piston Plate Assem- 
bly (2) has a free floating thrust plate 
which absorbs side thrust. Closely guided 
piston plate maintains stem in accurate 
VALVE alignment. 


POWERS 


Aduustine SCREW—Ball bearing non-rising type. 
Easily accessible, 180° turning radius with starting 
pressure adjustable from 0 to 17 psi. Has enclosed 
rust proofed steel spring for full travel in 5 or 10 psi. 
control pressure change. . 


BONNET ASSEMBLY—Polished stainless steel stem in 
preformed lubricated metallic packing insures long 
life and low hysteresis. 


VARIETY of VALVE BODIES—Sizes 2” thru 8”—For line 
pressures below 250 psi. Rugged construction to with- 
stand piping strains. Single seat or double seat, bronze and 
stainless steel trim. Double unions and flanged ends. Available 
normally open (direct acting) or normally closed 

(reverse acting) and 3-way type valves. 


POWERS Metaflow Valves are small, 

sturdy, light-weight, reasonably priced, suitable 

for many control applications where the pressure differential 
does not exceed 75 Ibs. per square inch. 


1, HOUSING—High strength aluminum alloy. Hydraulically formed long life brass 
bellows provides smooth and powerful stroke. 

2. ADJUSTING SCREW—Brass with rust proofed steel spring having 15 Ibs. 
adjustment range to give proper sequence operation where required. 


3. BONNET ASSEMBLY—Polished stainless steel stem in preformed lubricated 
metallic packing insures long life and low hysteresis. 


TRIM—Composition disc with brass integral seat and self-aligning disc holder. 
Available normally open (direct acting) or normally closed (reverse acting), and 
3-way. 


METAFLOW NO-PAK VALVES prevent leakage of inflammable or harmful 

liquids cr gases and provide vacuum protection. Are suitable for use with Freon, 

oil, gasoline, non-corrosive gases, hot or cold water and low pressure steam. 
Phone or Write Nearest Office for Prices 


THE POWERS REGULATOR CO. 


OFFICES IN OVER 50 CITIES e See Your Phone Book 
CHICAGO 14, ILL., 2718 Greenview Ave. ¢ NEW YORK 17, N.Y., 231 E. 46th St. 


; @ Rugged construction to with. | SOS ANGELES 5, CAL., 1808 West 8th St. e TORONTO, ONT., 195 Spadina Ave. 
= stand piping strains. MEXICO, D. F., Edificio “La Nacional” 601 
SSS OVER 58 YEARS OF PNEUMATIC TEMPERATURE CONTROL 
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Type “CV” VERTICAL PUMP 
for limited space installation, 
has capacities ranging from 
500 to 10,000 ft. E.D.R. and 
pressures of 10-20 pounds. 


Designed to conform with 
specific needs — the Skid- 
more line includes: Conden- 
sate pumps for below level 
returns, vertical pumps 
where space is limited and 
capacity requirements are 
small. Vacuum or turbine 
type pumps where best 
suited to conditions. 


Type “TM” HIGH Pressure Turbine 
PUMP. Pressures up to 150 pounds, 
and boilers up to 250 H. P. 


Day in and day out, you can 
depend on Skidmore heating 
pumps for economical operation 
with PEAK PERFORMANCE — 
under all types of conditions. 


Other advantages in a Skidmore Pump 
is the experience of sound engineering, 
backed by over a quarter of a century 
in pump manufacturing . . . plus the 
fact that each type of Skidmore Pump 
is designed to suit a specific purpose 
and installation. That is why you are 
assured of PEAK PERFORMANCE 
when a Skidmore Pump is specified. 


Sxipmore Pumps 


ST. JOSEPH, MICHIGAN 


DUPLEX VACUUM PUMP—Made in single and 
duplex units with ratings of 5,000 to 100,000 
sq. ft. E.D.R. 
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Type “UV” PUMP DESIGNED 

FOR BELOW LEVEL RETURNS 

ranging from 2,000 
to 40,000 E.D.R. 


Write today for complete 
engineering data and speci- 
fications on any one of 
these,or information on the 
complete line of Skidmore 
Heating Pumps. All are 
efficient and economical to 
maintain. 


“HS” Pump — Capacities of 


Type 

1,000 to 65,000 sq. ft. E.D.R. and 
discharge pressure from 10 75 
pounds. 
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Two Schnacke compressors, 30-ton main load and 20-ton stand-by unit, 
installed in the building of Interstate Finance Corporation. These com- 
Pressors are equipped with Allen-Bradley combination starters. 


Why are Allen-Bradley starters so popular for 
refrigeration and air-conditioning service? . 
because they are trouble free. Only ONE noving 
part. No pivots, pins, or bearings to corrode or 
stick . . . no jumpers to break. You install them 

- and forget them! 

No contact maintenance . . . Allen-Bradley 
patented silver alloy contacts never need clean- 
ing, filing, or dressing. 

Dependable overload relays . . . Allen-Bradley 
thermal relays are accurate and always depend- 
able . . . even after long service. 

The Allen-Bradley trademark stands for mil- 
lions of trouble free operations. 


Allen-Bradley Co. 
1330 S. Second Street, Milwaukee 4, Wisconsin. 


TYPICAL REFRIGERATION CONTROLS 


AUTOMATIC COMBINATION VELVET SMOOTH 
STARTER STARTER STARTER 


Allen - Bradley A-B Bulletin 712 dis- A-B Bulletin 640 
Bulletin 709 connect switch type manual resistance 
solenoid starter. combination starter. type starter. 


— BRADLEY SOLENOID MOTOR CONTROLS 
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American Blower—a time-honored name in air handling 


Heating and Air Conditioning 
Cooling Coils Equipment 


All air handling equipment is not alike. There’s a vast difference in In Houston, as in other cities, American Blower Air Handling Produ 
quality, design, quietness, operating costs and efficiency. Look before have been serving commerce, industry and public utilities for o 
you buy and you'll buy American Blower products—the accepted — half a century. For air handling data in the Houston area, call Ame 

quality standard, and proved in test after test by buyers. can Blower—Preston 6171. In other areas, consult your phone book, 


Product of the month Standard of the World 


Since 1908, thousands upon thousands of Sirocco Fans have been 
installed throughout the world—in mechanical draft and industrial 
applications, in heating, drying, ventilating, air conditioning, fume 
removal and processing systems. 


This unparalleled record in the field is due in part to these facts: 


@ The Sirocco Fan operates at lower speed, delivers more air 
per revolution, than any other type fan. 


@ For a given duty, the Sirocco Fan occupies the minimum 
amount of space. 


@ Ratings are Certified in accordance with the Standard Test 
Code as adopted jointly by the NAFM and ASH&VE. 


For data on how the Sirocco Fan can best be applied to your 
business, consult the nearest American Blower Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of & Stavdard Sanitary corporation 


your Best BUY AMERICAN BLOWER equipment 


BIAWED CEATC . NETOOIT MEWANFF RONFRS ROSS HEATER » TONAWANDA IRON. 


American Blower Series 81 Sirocco Fan 


ZONED FOR COMFORT 


ZONE 1—Kitchen, 
Utility Room, and 
Servants’ Quarters. 


ZONE 2—Living 
Room, Den, Dining 
Room, and Game 
Room. 


ZONE 3—Bedroom 
Wing. 


from 
one boiler. 


forced 
eirculating 


ANY HOT WATER heating plant may be zoned easily 
and inexpensively with Thrush Flow Control System, to supply as 
ay r) many zones as are needed from a single boiler. These zones may be 
in the same house or in adjacent buildings, often greatly reducing 
equipment cost because the one boiler replaces many. Only a Circula- 
ee tor, with Relay Transformer, Flow Control Valve, and a Radiant Heat 
ue Control are added for each additional zone . . . simple units which 
Wace Cieulster Ul ive d labl d individual comfort control in each zone. Thrush 
Water Circulat give dependable and in al comfort ¢ s 
Water Heater eliminates the need for separate domestic water supply 
as the same heating boiler automatically provides plenty of hot water 
for kitchen, laundry and bath summer or winter. Ask your whole- 
’ saler today for more information or write Dept. D-2 for bulletin on 
Zoned Heat. 


No. 201 Radiant 
Heat Control 


Vertical Flow A. LHR 


Control Valve 
with air tube. P E l 
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solved: the case of the cost-minded customer 


COST LESS TO INSTALL — COST LESS IN THE LONG RUN 


The mystery of how to sell a cost-minded customer 
an all-copper supply and drainage system is neatly 
solved — with STREAMLINE products. For he can 
easily be shown the savings in installation time and 
the value of extra years of service of a STREAMLINE 
copper installation as compared to a rustable ferrous 
system. 


The time required for roughing-in is cut down — 
because the uniform depth of STREAMLINE solder 
joints makes it easy to compute the exact length of 
tubing needed. The time required for handling is 
much less because copper tubing is approximately 
one-third the weight of iron pipe of the same length 
and size. (Being threadless, copper tube walls need 
be only one-third as thick. ) Installation time is further 
decreased because no heavy, bulky pipe vise or stock 
and dieare needed. For drainage and industrial piping, 
time is also saved because STREAMLINE tube sizes, 
even up to 10”, are produced in 20 ft. lengths. A 


STREAMLINE installation not only reduces total job 
cost to the customer — it also increases the number 
of jobs a contractor can handle per month. 


The extra years of service that any customer will get 
in a STREAMLINE installation is guaranteed by two 
facts: (1) It is all copper which cannot rust and (2) 
it is a snug-fitting, tightly joined system that tests 
leak-proof on the first try and won’t develop leaks 
later. The years of pioneering, development, engi- 
neering and manufacturing experience of the Mueller 
Brass Co. guarantee an installation that is permanent 
and trouble-free. 


See your jobber for further informa- 
tion or write for Catalog S-350 
and W-250 describing the com- 
plete line of cast supply and 
drainage fittings and the complete 
line of wrought fittings through 4’. 


MUELLER 
Brass 


STREAMLINE 
PRODUCTS 


MUELLER BRASS CO., 
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of your telephone... 


Hoover 


SERVICE AGENCIES 
vard your good name 


Your reputation depends, more than any- . . . for long, quiet, dependable service. 


4 
§ 


hing else, on the performance of the prod- 


ucts you sell. Which is why whenever you 


ell or install a motor or a replacement 


And if there ever IS trouble—as there some- 
times is in ANY motor—there’s a Hoover 
Service Agency near at hand to restore the 


otor for a ventilating fan, oil burner, 
ump, home workshop, or, in fact, any 
urpose at all, it’s mighty wise to make it a 
OOVER Motor! 

Hoover Motors are famous for reliability 


motor to operation in a jiffy! 

Service like that guards YOUR good 
name at the same time it guards the good 
name of Hoover. Worth considering, don’t 
you think? Worth selling Hoover! 


4 


Hoover Motors for every need. General- 
purpose Hoover Motors come in 3 basic types: 
CAPACITOR-START MOTORS (% through 3 HP) 
for hard-to-start, continuous-duty applications; 
SPLIT-PHASE MOTORS (4 and “sHP) for easy- 
to-start, quick-to-accelerate applications; and 
POLYPHASE MOTORS (% through 5 HP) for 
use where three-phase supply lines are avail- 
able. Also there are Hoover Motors designed 
especially for pumps, oil burners, fans and 
blowers. Write for details. 


THE HOOVER COMPANY 
Kingston-Conley Division 


68 Brook Avenue 
North Plainfield, New Jersey 
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American-Stardard 


First in heating..-.first in plumbing 


INSTALLATION 


OF STANDARD 
(4-GS-25) 
GAS BOILERS 


An important feature of larger Standard Boilers is the number 

architects, engineers and management for important x 6", pe section assembly 
installations. The battery of three 4-GS-25’s shown gremmed below) hes cight 6° flow tapings. 
above is in one of California’s newest and busiest office ‘ anette 
buildings. The comfort and health of its occupants = oan ae 
demand a heating system that will provide a depend- 
able supply of warmth throughout every foot of this || || 
big building . . . and do it with a minimum operating HE TEEPE 
ond cost. 

Standard Gas Boilers come in a wide range of sizes 
to provide effortless heating in larger homes, apart- 
ments, office buildings, hospitals and various commer- 
cial and industrial buildings. They can be used in 
battery installations in larger buildings to provide an 
extremely flexible heat source through the operation 
of one or more units, thus giving greatly increased econ- 
omy during mild weather, as well as perfect comfort 
in the coldest weather. 

Standard Boilers and other top quality heating equip- 
ment by American-Standard are sold through selected 
wholesale distributors to heating and plumbing con- 
tractors. American Radiator & Standard Sanitary Cor- 
eration, P. O. Box 1226, Pittsburgh 30, Pa. 
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Dry-Type Viscous-Type 
_. designed for a broad 
range of prices and applications 


MODEL PVG 
VENTILATION FILTER... 


Alow-cost, permanent, 
washable type filter. De- 
signed for maximum use 
of medium with mini- 
mum of weight. Exclu- 
sive Staynew “RL” steel 
medium causes rapid 
changes in air direction 
and holds heavier par- 
ticles. Finer particles are 
held by corrugated 
screen cloth and, as a 
final stage, layers of fine 
woven copper mesh. 2” 
and 4” units available. 


MODEL SPB 
SPRAY BOOTH FILTER... 


DRY OR VISCOUS DE- 
PENDING ON KIND OF 
PAINT USED. Removes 
paint spray particles 
from the ventilation air 
stream by means of a 
series of scientifically 
designed baffles. These 
baffles cause rapid 
changes in direction of 
air-flow and consequent 
impingement of particles, 
which collect and drain 
to the bottom of the unit. 


Representatives in Principal Cities 
* 
Write for Complete Data, 
Mentioning Special Interests 


Simple, efficient designs ond rugged 


struction are featured. Most types provide 


for cell and frame assembiles, with heavy, 


serviceable handles and powerful cam-type — 
locking latches. 18-gauge steel is used 
throughout. Supporting frames cre so de- 


signed and drilled that they can be riveted | ¥ 


together to form a fiat bank. By the addition 


of angles, a series of “V's” can be formed. 


All models typify the high efficiency and low 
maintenance cost for which Staynew Filters. 


have been famous since 1920, 


| 
MODEL WKE | 


VENTILATION 
FILTER 


Especially designed for heavy 
duty industrial applications. 
"Vv" construction provides large 
filtering area in small space. 
Wide variety of media avail- 
able. Cleaning simple and easy 
with Staynew Saddle-type Vac- 
uum Cleaning Nozzle. 2” and 
4” deep units available. Fire 
Underwriters Class | Approved 
when used with B-G Medium. 


NEW! MODEL PVR 


KITCHEN RANGE FILTER 


Solves the problem of grease 
collection in exhaust hoods 
over ranges, steam tables or 
cookers. Eliminates fire haz- 
erd and odorous, unsani- 
tery conditions. Exclusive 
Staynew “RL” steel 
medium. Available in 
deep units. Lowest cost high 
grade range filter. 


Panels easily removed for clean- 
ing in hot, soapy water. Avto- 
metic dishwashing machine 
ideal for this purpose. 


: 
Easy te clean by vacuum Filtering medium replaceable 
at low cost 
DARA 
: 
; Cross Section of Medium 
Staynew Vacuum 
Cleaning Nozzle 
a 
Cross Section of Medium SSS] 
PRONE Ni / 
MO Tgp 
= DOLLINGER CORPORATION 
15 Centre Pk., Rochester 3, N. Y. | 
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JOY COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA JOY MANUFACTURING COMPANY CANADA LIMITED. GACT 
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FORSTNER CHAIN CORPORATION BUILDING 


EPPLE & SEAMAN, 
Architects 


FLOYD J. YEWELL 
Design Consultant 
HERBERT FOX, 
Consulting Engineer 
GEORGE STEWART, 
Heating Contractor 

all of Newark, New Jersey 


In THIS MODERN FACTORY of the Forstner Chain Corporation, 
an ILLINOIS Type E Zone Control System assures fuel economy, 
heating comfort and the convenience of fully automatic operation. 


The boiler plant, oil fired, is in a separate building and unattended except 
for periodic inspection. Boiler pressure at 14 pounds is used for process work 
and unit heaters serving the loading platforms. An ILLINOIS Pressure 
Regulating Valve reduces this to 4 pounds for convectors used to heat the 
remainder of the building, which is divided into five zones...one office and 
four manufacturing. Each zone is independently controlled by its own motor 
valve and outdoor-indoor-radiator temperature controller, with provision for 
automatic night, week-end and holiday set-back. 


These controls are interlocked with the oil burners and arranged 
Sestas © hermes trop to shut down the boilers when no steam is required; and start the burners 
when any one section calls for heat. ILLINOIS valves, traps and 
controls maintain even temperature and continuous!y warm radiation, 
fully or fractionally tilled to balance the vagaries of the climate. 

Write for Bulletins 


ILLINOIS ENGINEERING COMPANY 


Series 48 Supply Valve INCORPORATED 1900 


RACINE AVENUE AT 21ST STREET * CHICAGO 8 
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You bet it’s Bundyweld... 


for better radiant heating 


Your best bet for better radiant heating panel in- 
stallations is amazing Bundyweld Tubing. 

And here’s why—no other tubing can match all 
the advantages Bundyweld offers, for no other 
tubing is made like Bundyweld! 


It’s double-walled from a single strip, a patented 
construction that gives it the sturdiness to withstand 
the jars and jolts on the job. It’s thinner walled, too, 
for maximum heat conductivity. It’s lightweight, 
ductile, easy to shape and a cinch to solder or braze. 
Right from its arrival on the building site, you get major 


Tubing. 


Best bet for speedy, sure radiant heating ceil- 
ing panel installations is extra-light, extra- 
rugged Bundyweld 
walled, yet thinner walled, fi 
strength and maximum heat conductivity. 


It’s double- 
for maximum 


(A. 

savings in labor and costs all down the line with 
dependable Bundyweld. 

There’s more, too 

With a coefficient of thermal expansion very close to 
that of average plaster mix, Bundyweld can be installed 
without plaster worries. Painting offers no headaches, 
either, when normal precautions are exercised in 

Check on Bundyweld Tubing now... your best 


bet for better radiant heating installations. Write: 
Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING 


tolled passed through fur- Bun 


ing double-walled walled ‘ond 
e of fuses with basic 
form thickness, and metal, presio— 


metol. Then it's . . . 
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A big addition to the still neW MARSH PLANT 
25% mote service-for-you space — 


The quality and dependability of Marsh Pack- 
less Radiator Valves and Traps has been proved 
in hundreds of thousands of installations. The 
Marsh No. 8 Float and Thermostatic Trap, illus- 
trated, is only one of a wide line of Marsh Traps 
covering practically all conditions. Write for 
new catalog. 


It seems almost yesterday (actu- 
ally 1948) that we announced 
the completion of our new mod- 
ern plant at Skokie, Ill., close-in 
suburb of Chicago. And now we 
are announcing the completion 
of a large addition to this s#sll 
new plant! 

Such swift expansion is no 
mere happenstance. Long before 
we built our Skokie plant we 
had planned it down to the last 
detail to give new scope to the 
production principles that have 
enabled Marsh products to set 
their own standards . . . for qual- 


ity .. . for downright value. 
How well we accomplished 
our objectives—how much we 
exceeded even our own expecta- 
tions—is convincingly attested 
by the need for this big addition 
to keep pace with the ever- 
accelerating demand for Marsh 
instruments, heating specialties, 
and refrigeration equipment. 
This increased manufacturing 
space will provide facilities to 
maintain Marsh quality stand- 
ards while giving you Marsh 
products at a faster pace. It is 
25% more service-for-you space. 


MARSH HEATING EQUIPMENT CO. 
Sales offiliate of Jas. P. Marsh Corporation 
DEPT. U, SKOKIE, ILL. 


SINCE 1865 
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IT ALWAYS PAYS TO SPECIFY 


TO MARK PROGRESS 


Long, trouble-free piping service results 
from extra safeguards in the manufacture 
of Ladish fittings. Rigid laboratory controls 
over chemical composition and physical 
properties of steel provide an assurance of 


maximum strength and resistance to ero- 


THE COMPLETE Controllid Quality FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


sion or corrosion. These are some of the 
extra safeguards for dependable operation 
which you always get in greatest measure 


St. Louis © Atlanta © Houston © Tulsa Los Angeles © Havana Toronto @ Mexico City 
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Heat- 
Transfer 


Aerofin is sold only by 
manufacturers of na- 
tionally advertised fan 
system apparatus. List on 
request. 


@ High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cooling —long service life — low 
maintenance and service costs, when you specify Aerofin extended-surface heat 
exchangers. 

The reason is obvious: Aerofin makes heat exchangers exclusively — offers you 
the results of unequalled experience, unequalled production facilities, unequalled 
materials testing and design research—and the guidance of a complete, highly 
skilled engineering staff, at the plant and in the field. 


For the most practical solution to your heat-exchange problem, ASK THE 
AEROFIN MAN. 


AE ROFIN CORPORATION 


NEW YORK * BOSTON CHICAGO * CLEVELAND * DETROIT * PHILADELPHIA 
SAN FRANCISCO * MONTREAL * TORONTO 
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The New Wing Turbine 
Revolving Unit Heater 


This new product of L. J. Wing Mfg. 
Co. is the logical result of constant im- 
Provements in two specialized lines of 
equipment pioneered by this company. 

The first Wing turbine was built as an 
integral part of the Wing forced draft 
blower over 40 years ago. The first light- 
weight ceiling-suspended downward dis- 
charge unit heater was introduced by 
Wing over 25 years ago. 

With the addition of the patented re- 
volving discharge outlet in 1935 the next 
major step in the Wing program of con- 
stant improvement is the Wing Turbine 
Driven Revolving Unit Heater now of- 
fered. 

In this, the fan is driven by the new 
Wing Allsteel Steam Turbine operating at 
any pressure, and the turbine exhaust is 
piped into the heater section. Thus the 
steam condensed in heating the air has 
first been used to operate the fan tur- 
bine. 

Electric motor and electric power are 
eliminated. 

Condensate from the heater is never 
at a temperature exceeding 170°F. even 
with air inlet temperatures as high as 
100°F. Condensate is returned to the 
boiler through an open return system. 

The entire unit is so designed that 
there is no back pressure on the turbine, 
assuring against leaks without the use 
of power-absorbing, troublesome packing. 
This also eliminates the need for traps 
and extra piping. 


Revolving Discharge 


Means Thorough Heat Distribution 


ii 


it 
: 


L.J. Wing Mfy.Co. 158 Vreeland Mills Road, Linden, N. J. 
Factories: Linden, N. J. and Montreal, Conade 


In Europe: ETABLISSEMENTS 
WANSON, Haren-Brussels, Belgium 


Revolving 
UNIT HEATERS 
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YOU WANT 
REDUCE YOUR FUEL 
COSTS? 


Then take advantage of this FREE engineering service 


Anthracite Institute offers building management and 
naging engineers a free heating survey regardless 


“of what fuel is used. 


As part of this survey an accredited combustion 
ngineer will inspect your plant, without cost or 


‘obligation. He will provide you with an engineering 


nalysis which covers the size and type of fuel which 
our plant should or could burn for maximum efh- 
iency. He will check present controls, draft regu- 


lators; he will survey the over-all condition of the 
boiler and check firing methods. He will check air 
elimination and combustion efficiency by flue gas 
analysis. 


Following this comprehensive engineering analysis 
he will submit a detailed report to you or your agent. 
Included with the report will be the benefit of his 
personal counsel if it is wanted—and there will be no 
charge for any part of this service. 


Smoke Control 


If you have trouble with smoke this engineering 
lysis will be of particular value to you. The analy- 

is and following report will combine to show you the 
uickest and safest way to eliminate any smoke 


nuisance. All methods will be considered including 
the advisability of changes in firing methods, the 
adaption of mechanical firing, as well as changes in 
size or mixtures of fuel. 


This testimonial indicates the value of this service 


ere is a typical example of what 
a satisfied user has to say— 


*‘We wish to thank you for the 8 reports 
which you sent us covering the mainte- 
nance and operation of the steam plants 
in those buildings. We intend to carry 
out most of your recommendations and 
are confident that it will help us to re- 
duce the fuel costs in these buildings. 


Several of the recommendations are items 
which had never been called to our atten- 
tion before and will be helpful . . . in im- 
proving the efficiency of the plantsi in other 
buildings which you did not inspect.’’ 


Phone or write today to Anthracite Institute, 101 Park 
Avenue, New York 17, New York to have a free engi- 
neering analysis of your heating system. 


ANTHRACITE INSTITUTE 


101 Park Avenue 


New York 17, N.Y. 


FEBRUARY, 1951, HEATING AND VENTILATING 


| 
| 
58 


CLOSE-COUPLED PUMPS 


ECONOMY 


Close-Coupled Vacuum & Condensation Pumps 
NOW-—you can specify a genuine Hoffman-Economy Vacuum or Conden- 
sation Pump where price is a factor and benefit from the long, care-free 
service for which these pumps are noted. The new, one-piece pump head 
and motor mounting is a single casting, accurately machined to assure 
permanent alignment between pump and motor. The entire assembly can 
be easily removed without disconnecting any piping. Lower first cost—and 
less man-hours for servicing. The bronze impeller and casing have hand- 
finished water passages to minimize friction. The casing is equipped with 
a bronze wearing ring—a Jong-life feature seldom found in low-price pumps. 
These are just a few of the quality design features to be found in Hoffman- 
Economy Close-Coupled Pumps—now available. Write for prices and 
literature. 
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more. 


You do less fixing 
”" by using Dependable Quality 
@GRANE VALVES 


... Lhat’s why 


more Crane Valves 


are used 


than any other make 


voter performing diaphragm valves 


Separate disc and diaphragm design 
distinguishes these Crane Valves from 
all similar packless types. Life of dia- 
phragm is multiplied because it’s used 
only to seal the bonnet—not for seat- 
ing. The separate disc seats the valve, 
eliminating wear and tear on the dia- 
phragm. 

Increased flow capacity ... reduced 
flow resistance... tighter seating... 
lower torque and fewer turns to oper- 
ate...are typical added features of 
Crane Diaphragm Valves. Wherever 
you use them, you can be sure of out- 
standing performance. 


Such better quality and greater depend- . 
ability mark Crane valves and fittings of 
every type—and assure the lowest ulti- 
mate cost. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS * PIPE PLUMBING HEATING 
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Just once, try Ultralite, the long glass fiber insu- 
lation—and you'll never use any other insulation! 
For Ultralite goes on faster, easier, cheaper... 
and it does a better job of deadening sound and 
keeping heat and cold where they belong. 


No need to handle Ultralite with kid gloves, for 
it’s tough, resilient — won't break, flake, chip or 
dent. You can cut it readily with a knife, wrap 
ducts as you would a package. You can run it 
quickly around curves and corners. You can fasten 
it in place with wires or metal screws and washers 
or cement. And Gustin-Bacon offers six different 
vapor barrier facings, one of which is tailor-made 


BAe, 
% 


GUSTIN-BACON MFG. 


co. 
1412 WEST 12TH ST., KANSAS CITY, MO. 
New York Chicago Philadelphia § San Francisco los Angeles 
Houston Tulsa Ft. Worth 
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for your particular condensation problem. 


The superior thermal and acoustical properties of 
Ultralite in various thicknesses and densities are 
readily apparent from the charts in A.I.A. file 
No. 37-D-2. You'll like, too, the physical prop- 
erties of Ultralite. The long glass fibers are fire- 
resistant, non-corrosive, non-irritating and as 
permanent as glass itself. Ultralite will not settle, 


shake loose, delaminate or disintegrate under air ~~ 


movement or vibration, nor will it pick up odors. 
Try Ultralite in your shop . . . soon! - 


For free samples and A.I.A. file Ne. 37-D-2, WRITE TODAY! 


Please send me samples of Ultralite ond A.LA. | 


file 37-D-2. Dept. HV-2 


NAME_ 


Wrap your troubles tn 
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‘Write for Catalogs and Bulletins 
No. 47A—FINNED COILS 

No. 486—AIR COND. BLOWER UNITS 
No. 491—EVAPORATIVE CONDENSERS 
No. 494—COOLING TOWERS 


“Refinement of Detail Marks the 
Difference Between Ordinary 
and Excellent,” 


KENNARD CORPORATION - 


FEBRUARY, 1951, HEATING AND VENTILATING 


Each Kennard unit is con- 
ceived with a pedigree. 
Never “how quick” or “how 
cheap”. . . but always “How Good”. Great 
consideration for long-lived, trouble-free oper- 
ation . . . heavy stress on provisions for low 
cost installation and maintenance governs 
design. 


Non-corrosive coil frames, scale-free coils— 
(nitrogen atmosphere brazing of headers on 
D. E. Coils prevents scale and its abrasive 
effect on compressor), sectional galvanized 
Unit frames, Penta Post construction, mul- 
tiple access panels, etc. . . . all are “Earmarks 
of Quality”. . . evidencing that Kennard’s 
objective is superiority of product in every 
way. 


Kennard D. E. Coils bear 
Underwriters Laboratories, Inc. approval 


1823 S. HANLEY ROAD 
ST. LOUIS 17, MO.,U.S.A. 
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THE 0 FLO-CONTROL VALVES WITH 
THIS EASY-CLEANING FEATURE 


2 Litt out entire J Wipe off the seat Replace the top cap 


Cleaning the seat of a B & G Flo-Control Valve is a quick, easy 
job—no pipe connections to break! 

The four simple steps illustrated above tell the story. Unscrew 
the top cap—lift out the entire valve mechanism—wipe off the seat 
—replace the cap and the job's done! 

With B & G Flo-Control Valves you can also meet any piping 
problem the easy way—because you have a choice of either 
straight or angle patterns. Both kinds can be quickly adjusted 
for either automatic operation or gravity circulation. Size and 
capacity information is given in the 5B & G Catalog—write for 
your copy. 

B&G AIRTROL SYSTEM 
Removes air from a hot water heating system and keeps it out! 


A really sensational cure for air trouble—proved successful in 
countless actual installations. ; 

The B & G Airtrol System consists of two units—the Boiler 
Fitting and the Tank Fitting. Their combined function is to trap 
air in the compression tank and prevent its return to the boiler, 
piping and heat distributing units. The Airtrol System can be 
installed on any cast-iron or steel hot water boiler. 


PRODUCTS 


Forced Hot Water Heating Equipment . . . Heat Exchangers . . . Water Heaters 
. . . Centrifugal Pumps . . . Refrigeration Equipment 
G BELL & GOSSETT COMPANY 


Dept. BX-4, Morton Grove, 
°REG. U.S. PAT. OFF. Canadian Licensee: S. A. Armstrong, Lid., 1400 O'Conner Read, Torento, Canada 
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How to cut maintenance 
Overhead 


Best bet for your industrial or commercial heat- 
ing installation is the unit heater you can sell on 
the basis of least maintenance. That’s where your 


customer looks for long-range economy and last- 
ing satisfaction. 


Tell him of the trouble-free operation of Bryant 
Gas Unit Heaters . . . how their specifically 
ae’ designed unit heater controls eliminate failures 
od . . . how proper heat exchanger design prevents 
th A.G.A. inputs of 110, 135, 
75, 210 thousand Btu per hour. aqua : burnouts and squeezes a maximum of heat from 
! every dollar’s worth of fuel . . . how simple, time- 
saving installation of these Bryants meets his 
needs for comfort heating that’s quick, automatic 
and without waste. These advantages mean 
savings for him. 


5 
i 


And, once installed, you can count on these 
Bryant Unit Heaters for fewer call-backs . . . less 


trouble overhead. That’s money in the bank 
for you! 


For a more complete story, contact the Bryant 
Distributor nearest you or write direct. Bryant 
Heater Division, Dept. 161, Affiliated Gas Equip- 
ment, Inc., 17825 St. Clair Ave., Cleveland 10, O. 
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tt and TUBE-TURN ore trade marks of Tube Turns, 


Unique forging process 
gives strength 


UBE-TURN WELDING FITTINGS have a close-grained metal structure 
fully as strong as the pipe to which they are welded. Welding elbows, 
for example, are forged by the only process that achieves wall thickness 
as uniform as the original seamless pipe . . . guaranteeing full strength 
throughout. And, their true circularity means accurate alignment, regard- 
less of angle, for strong, tight, permanently leakproof connections. 
Write Dept. 8-2 fer free Forged-im strength is inherent with all types of TUBE-TURN Welding 
ee oe ee Fittings. It’s one of the big reasons why it pays to specify them for all 
Weldngtitaenettee jobs. Get in touch with your nearby TUBE TURNS’ Distributor. You'll find 
one in every principal city. 


“Be sure you see the double tt” 
TUBE TURNS, INC, 
DISTRICT OFFICES: New York Philadelphia Pittsburgh Chicago Heuston Tulse Sen Frencisce Les Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO... A wholly owned subsidiory of TUBE TURNS, INC. 


= 
= 
Remember only genuine 
TUBE-TURN Welding Fittings 
4 identified by these trade mar 
S | 


Wrought iron downspout 
welded on Cleveland 


Bridge 


Cleveland’s Abbey Avenue Bridge is big enough to 
collect a lot of water in a rainstorm. To get rid of 
it, nine downspouts, ranging from 39 to 66 feet in 
height, carry the water to underground sewers. 
Wrought iron pipe was chosen for its resistance to 
rust. All-welded piping was chosen for long life, 
structural rigidity. Weak joints here could be fatal! 

Contractor on this job, the Gorman-Lavelle 
Company of Cleveland, likes speed on the job. The 
piping itself was quickly fabricated on the ground, 
then raised into position. Piping went up fast— 
and safely! : 

A lateral connection near the top of the spout 
Mads up to drains on the bridge. TuBE-TURN Weld- 
.. ing Reducers are installed at the very top of the 

“Spout. The drain sets in the reducer with a loose 
i allowing 2” clearance all around. Thus the bridge 
expand on its roller bed without disturbing the 


rals and Caps are all part of the leading line 
inwelding fittings. 


DISTRICT OFFICES 
New York 
Philadelphia 
Pittsburgh 
Chicago 

Houston 

Tulsa 

San Francisco 

Los Angeles 


BE TURNS, INC. 


ISVILLE, KENTUCKY 


TUBE TURNS, INC., Dept. B-2 
224 East Broadway, Louisville 1, Kentucky 


Note TUBE-TURN Welding Elbow at bottom of downspout. Drain pipe 


will be d to underg d sewer. Underground, too, a system 
welded with TUBE-TURN Welding Fittings is the best long-term bet— 
there are no threads to corrode, the problem of leakage is eliminated. 


e 

e BRIDGE DECK 

e <—-DRAIN 

TUBE-TURN TUBE-TURN 
WELDING WELDING 
e CAP REDUCER 

é 

TUBE-TURN 45° 
WELDING 
$ FORTHE BEST JOB FITTING 

aways specity TUBE-TURN 

e TUBE-TURN WELDING 

© WELDING FITTINGS 
AND FLANGES. 
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kno-draft 
In their beautiful simplicity of line, Kno-Draft Ad- Air Detroit 
justable Air Diffusers are grace notes for any deco- 
rative theme. But unless you just happened to look 
ceilingward, you might not ever notice them in the 
modern lounge above. Nor would they be more 
obtrusive in period surroundings. 

Certainly, Kno-Draft Adjustable Air Diffusers will 
never call attention to themselves by discomforting 
the occupants of any room. All that their name im- 


ies, Draft Adj le Air Diff irculat 
air gently and without draft . . . keep tempe engineering and installation data on Kno-Draft Adjust- 


uniform throughout the conditioned area. Air vol- gdje Air Diffusers. To get your copy, simply fill in and 
ume and flow pattern are adjustable after installation _mail the coupon. No obligation, of course. 


. . . thus simplifying the engineering of the job as 
well as providing flexible control to meet both 
present and future conditions. 

You'll find Kno-Draft Adjustable Air Diffusers 
in many of America’s notable and architecturally 
significant buildings. Whatever the air conditioning 
requirements, there are types and sizes to meet 
them. Write us for detailed information. 


TRADE MARK “KNO-DRAFT™ REG. U.S. PAT. OFF W. B. CONNOR ENGINEERING CORP. 
Dept. J-21, Danbury, Connecticut 


Please send me, without obligation, my copy _ 


W. B. CONNOR ENGINEERING CORP. of the Kno-Draft Air Diffuser Data Book. 
Air Diffusion « Air Purification « Air Recovery 
In Canada: Douglas Engineering Co.., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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heater coils 


RETURN 
CONNECTIONS 


LOW WATER LINE 


LOW SPEED 
LONGER LIFE 


CAST IRON RECEIVER 
or r duplex 


Fig. TVC-302 
low return connection *NRG underground 
simplifies layout condensation pumps 


© Permits overhead lines : © Cast Iron Receiver : 

@ Eliminates underground lines @ Low Return Connections 
+ @ Capacities 500 to 10,000 sq. ft. E.D.R. _¢ Installed in the ground 
: ¢ All Bronze Pump Head @ Requires limited space 
ee “WRITE FOR BULLETINS TVC-300 and NRG 200-8 


1 St 
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A VOLUME OF DATA 


... covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 


Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable !etter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 44” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all requi dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 2” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Caneda 
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| 511-0251 Mail to Taylor Forge & Pipe 


through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without 


separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 
The card is varnished to make it stand the steady usage 
a’ 


vior Forge distributor or MAIL THE COUPON. 


Please send me one of your fitting and flange sheets: 


Works, | 
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radiant heating with National Steel Pipe assures 
warm floors...maximum comfort...at low cost 


NATIONAL 


@ The Kuykendall Chevrolet Company gar- 
age, in Lubbock, Texas, is skillfully designed 
with two important things in mind: High efh- 
ciency, for low operating cost; and maximum 
comfort, for higher worker output. 

You can’t beat radiant heating for attaining 
such results. It provides warm floors and uni- 
form, temperatures throughout— 
ideal for garage work. Radiant heating elimi- 
nates above-floor heating units and makes the 
entire working area available. There are no 
obstructions, no hot spots, no cold areas or damp 
floors to handicap operations. These advantages 
have lead to the increasing use of radiant heating 
in modern garage construction. 

Steel pipe is unequalled for radiant heating 
installations. It’s strong and ductile for easy 
bending. It’s ideal for making welded joints. 
And steel pipe is so strong that it’s hard to dam- 
age during installation. Best of all: it’s durable 
in service and economical to use. When you buy 
National Steel Pipe, you’re buying the same re- 
liable steel pipe that has been the standard for 
conventional heating for more than sixty years. 

If you are planning a radiant heating installa- 
tion in a garage, store, terminal, factory, ware- 
house or plant, be sure to get all the advantages 
of using National—world’s largest selling pipe. 

Write today for our free 48-page book on 
Radiant Heating. It includes data for estimatin 
heat losses, designing coil systems for floor ‘aa 
ceiling installations, typical coil patterns, testing 
procedures, fitting resistances, insulating tech- 
niques, pipe data and heat transmission tables. 
Ask for Bulletin No. 19. National Tube Com- 
pany, Frick Building, Pittsburgh 19, Pa. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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YOUR 
COOLING 


IS IT COST? Cooling towers or DriCoolers can have a low first cost with 
higher operating cost and vice versa. Or, you can get an economical 
combination of both. Marley application engineers have a complete line 
of units to select from and the “know-how” to help you make the best 
selection for your purpose. 


1S IT SPACE? Marley equipment may be installed indoors or outdoors. 
Units are available with large base area and low height to give light 
loading per square foot or with small base area and greater height to fit 
in small area. 


1S IT TEMPERATURE? Usually, it is not economical to cool lower than 
a SF approach to the wet bulb. However, in Marley cross-flow towers a 
quantity of water at wet bulb temperature may be obtained without 
added cost. For high level cooling, the DriCooler is applicable. 


1S IT LOCATION? Extreme temperatures, cold or hot, dust, wet bulb, 
altitude, brackish water, wind, storm conditions, or lack of proper 
water supply are problems that must be considered. Marley has a unit 
to fit any geographical condition. 


1S IT APPEARANCE? Marley has a wide range of designs that will 
blend with any building architecture. Or even become a part of the 
building itself. Marley engineers can help your architect give you a 
good looking as well as efficient installation. 


These are only a few of the problems you may face in the selection 
of a cooling tower or DriCooler. No matter what the problem, 
Marley Application Engineers have the answer to help you invest 
your dollars wisely and profitably. 


Write, Wire or Phone The Marley Conpany, nc., Kansas City 15, Kansas. 


Title 


Name __ 


Company 


Add 


City Zone State 
[_] Please send “What's Your Cooling Tower 1Q” 
[_] Our Cooling Problem is 
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and you meet every sales requirement 


Through practical experience and constant research Acme Engineers have developed a 
wide vacinny of models and sizes of Freon, Ammonia, Shell and Coil and Shell and Tube 
Condensers. The Acme Condenser Line is varied enough to permit the selection of the 
right model and the right size unit to meet every requirement. 


FREON CONDENSERS 


Exclusive method of tube 
support eliminates noise. 

Easy to clean. 

Leak proof joints. 

Combination Heads. 

More than 120 different 
sizes. 

A.S.M.E. Certification. 


Shell & Coil and Shell & Tube CONDENSERS 


Shell & Coil Shell & Tube 
Drainable Coils Cleanable tubes 
Compact Inexpensive 
Inexpensive Compact 
Dual Pass (J300 
& larger) 


AMMONIA CONDENSERS 
Exclusive Locknut Construction Available 

Rolled-in or Welded Tubes 

A.S.M.E. Construction and Certification 


‘Locknut Assembly for Easy Replacement 
Custom Built 


These are only a few of the features 
and advantages that have made ACME ALSO MANUFACTURES: 
ACME Condensers the choice of 


the heavy refrigeration Industry for 

jw-Cold* Liquid Chillers Fin Coils Cooling Towers 
quality, design and lasting perform. © Oil Separators © Liquid Receivers © Heat Exchangers © 
ance, Write for catalog on equip- Blo-Cold* industrial Unit Coolers @ Flow-Cold Refrigeration 
ment you require. Units © Convectors 


ACME INDUSTRIES, INC. 


Jackson, Michigan refrigeration industry since 1919 


* Trade Mark 
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Washington New 
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LORING F. OVERMAN 


T is a bit early to look back on the month of January 

and determine which of many Washington actions 
was most significant from the standpoint of the heat- 
ing, ventilating and air conditioning industries. 

At first glance it would seem that NPA’s amendment 
to Construction Order M-4, effective January 13, may 
win the nod. The order established a system under 
which virtually all new private commercia! construc- 
tion requires prior approval by NPA before work can 
be started. Despite this order, however, construction 
industry forecasters are predicting that 1951 will be 
second only to 1950 in building volume. 

Other developments of tremendous importance were 
the price and wage freeze preparations, set into motion 
at top speed when Eric Johnston, former motion 
picture czar, replaced Alan Valentine as head of the 
Economic Stabilization Administration. Mr. Valentine 
was accused, pricewise, of fiddling around with volun- 
tary controls while business and labor built a fire un- 
der prices and wages. In winning Senate confirmation 
of his appointment by President Truman, Eric John- 
ston committed himself to speedy control of prices and 
wages together. 

Another January happening of great significance 
was President Truman’s State of the Nation message 
to the new Congress. In it he presented a 10-point 
program requiring “must” legislation. It was notice- 
able, however, that 9 of the 10 points were concerned 
with defense problems. This fact, together with Eric 
Johnston’s acceptance of what is conceded to be the 
meanest assignment in Washington, left observers 
with the feeling that things are plenty serious with 
this country of ours, and that Washington expects 
business and the citizenry in general to dig in and do 
something about it. 

It will be recalled that Eric Johnston, a former 
president of the United States Chamber of Commerce, 
is customarily considered a spokesman for business. 
To find him ready and willing to take the brickbat 
barrage which, in the past, has driven price admini- 
strators into oblivion, is significant if not reassuring. 

Another Washington happening which can hardly 
be passed up without considerable comment and mis- 
giving is the President’s budget request for $71.5 
billion for fiscal ’°52. The President’s State of the 
Union message implied that there would be a request 
for much heavier expenditures for defense purposes, 
but he also indicated that some of the non-defense 
items would be pared. When the budget message was 
read into the record, it was observed that the so-called 
Fair Deal ideas were still on the list. The sum total 
represented a prospective deficit of $16.4 billion to be 
raised by new taxes from some place or other. The 
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House Ways and Means Committee has been fanning 
the air trying to figure some way in which $16.4 billion 
more in taxes might be raised without wrecking the 
economic system. 

This, of course, raises the old question of at what 
level we reach a point of diminishing returns. As one 
businessman is said to have voiced it, “Where is my 
inducement to produce more?” To this, Stuart Syming- 
ton, chairman of the National Security Resources 
Board is reported to have replied, “Your inducement, 
my friend, is saving your neck.” 

So it all resolves itself back to the conclusion that 
only one thing matters nowadays, and that is prepara- 
tion for the defense of the United States against come 
what may. Such being the case, let’s look at some of 
Washington doings during January. 


Construction Curb 


To its basic Construction Order M-4 (which origi- 
nally prohibited a long list of projects for amusement, 
recreational or entertainment purposes), NPA has ap- 
pended a List B, including commercial projects requir- 
ing prior approval before work can be started. 

Types of construction for which NPA authorization 
will be required include banks, office and loft buildings, 
hotels, motels and tourist camps, barber and beauty 
shops, garages, service stations, laundry and dry clean- 
ing establishments, shoe repair and tailor shops, un-7 
dertaking and cemetery buildings, community and 
neighborhood buildings, restaurants, printing shops, © 
and facilities for the storage, distribution, display or 
sale of consumer goods, including all retail stores and 
shopping centers, and storage warehouses for personal 5 
effects. The order places no restrictions on the con-7— 
struction of wholesale food establishments or whole-7 
sale supply facilities for fuel oil, gasoline, coal, gas? 
distributing systems, and pipelines. The order con- 
tinues provisions permitting new construction and 
alterations costing not more than $5,000 in a 12-month @ 
period, and necessary expenditures for ordinary main-® 
tenance and repair. 

A reading of the order reveals that NPA has put a 
very heavy finger upon just about all of the more popu- 
lar outlets for air conditioning equipment. The orig- 
inal M-4 order dried up such outlets as theaters, night 
clubs, bowling alleys, swimming pools, and similar” 
projects. The new order goes the rest of the way in- 
sofar as commercial buildings are concerned. Specifi- 
cally mentioned are types of buildings where air — 
conditioning has become known as a must—hotels, 
restaurants, retail stores—to mention only a few. 

There are indications that this order, like some 
others in the defense series, seeks the power to pro- 
hibit certain construction, while at the same time pro- 
viding loopholes permitting regional NPA offices to 
grant construction permits under stated conditions. 
NPA officials have said that in considering an applica- 
tion to commence construction of a commercial facility 
not related directly to the defense effort it will take 
into account the type and quantity of materials needed 
and on hand, as well as the effect on the commuftity 
at large if the application should be rejected. 
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is as bad as dirty filters ! 


You wouldn’t deliberately block your air conditioning registers. 
And yet, leaving in dirty filters is just as sure a way to cut air 
flow—decreasing comfort and raising operating costs. 

Regular, periodic replacement of air filters is a must if you 
want efficient air conditioning and low maintenance costs. How 
often should you replace them? As often as they get dirty .. . 


and that depends on your local conditions . . . in some cases 
as often as once a month. 


Be sure your filter replacement is handled on a definite 
schedule, using nationally known and accepted Fiberglas Dust- 
Be Stop* Air Filters, the replacement filters that provide high 
Get This “Com. dirt-catching capacity at » extra cost. 
parative Study of Air Filtering Costs” Your Dust-Stop supplier can help you set up a way of 
handling filters systematically. Discuss it with him today. 
ditching. A copy free. on ‘request. Owens-Corning Fiberglas Corporation, 
Write today. Dept. 41-B, Toledo 1, Ohio. 


FiperGcias 


*Dust-Stop is the trade-mark of Owens-Corning Fiberglas Corp for impi type air filters made of fibers of glass. FIBERGLAS 
is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Cupeseiton for a variety of products made of or with fibers of glass. 
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Defense Projects Fill In 


General effect of the order will be to make more ma- 
terials and labor available for defense and defense- 
supporting projects, particularly for the industrial 
plant expansion program now formulating, and for 
communities affected by military and industrial ex- 
pansion. Observers feel, therefore, that most of the 
loss expected in private housing and in less essential 
building will be offset by gains in essential building 
and in military and civilian defense construction. 
Their guess is that dollar value of construction for 
1951 will be about $24 billion—second only to the 1950 
record of $27.7 billion—and an important total regard- 
less of cuts. 

Among activities which will take up the slack may 
be included the new Defense Housing Act, which is 
expected to add $3 billion in FHA mortgage insurance 
to encourage builders to construct new housing in de- 
fense areas. The bill, as now drafted, would permit 
government to step in and acquire sites and build 
homes in the event private industry does not respond. 

The actual list of military and civilian defense proj- 
ects is expected to assume tremendous proportions as 
the defense program jells. So convinced is the govern- 
ment that defense programs will claim the bulk of the 
construction industry’s services that the Federal Re- 
serve Board has further curbed privately financed 
multiple housing through amendment of Regulation X 
—specifying minimum down payments on new con- 
struction. Regulation X, as amended, includes a new 
schedule of minimum down payments to cover residen- 
tial structures accommodating more than four families. 
The regulation covers real estate credit transactions 
in which no government insurance or guarantees are 
involved. Comparable action has been taken by the 
Federal Housing Administration and the Veterans 
Administration. 

Mixed projects, such as apartments with stores in 
the same building, are subject to both Regulation X 
and the new NPA Amended Order M-4. 


Industry Advisory Committee Meets 

Members of the Air Conditioning and Refrigerating 
Machinery Industry Advisory Committee asked the 
National Production Authority in mid-January to give 
the industry advance notice of orders cutting back 
supplies of materials used by the industry, so that 
production schedules can be revised. They warned that 
sizable cutbacks in production of refrigeration equip- 
ment would make preservation of food supplies in new 
locations difficult, if not impossible. 

The industry committee discussed the impact of the 
copper and aluminum orders on the industry, and ex- 
pressed concern that cutbacks would reduce production 
and force layoffs of skilled workers who will be needed 
later when defense orders are received. 

NPA said that the copper supply picture would re- 
main tight, and that there was no immediate likelihood 
that aluminum supplies would ease until additional 
facilities are brought into production in about 18 
months. A task committee was appointed to consider 
the problem of conservation of critical materials. As 
in all cases, this will involve a study of methods of 
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substitution, simplification, salvage, and changes in 
specifications. 

Industry members attending the meeting included 
W. M. Aubrey, Frick & Co., Inc., Waynesboro, Pa.; 
H. M. Brundage, General Electric Co., Bloomfield, N. J.; 
A. J. DeFino, Fedders-Quigan Corp., Buffalo, N. Y.; 
A. P. Shanklin, Carrier Corp., Syracuse, N. Y.; W. A. 
Siegfried, Superior Valve and Fitting Co., Inc., Te- 
cumseh, Mich.; Will Hanford, The Bush Mfg. Co., West ° 
Hartford, Conn.; H. F. Hildreth, Westinghouse Elec- 
tric Corporation, Springfield, Mass.; H. T. Jarvis, 
Refrigeration Engineering, Inc., Los Angeles, Cal.; 
George S. Jones, Jr., Servel, Inc., Evansville, Ind.; 
Lawrence N. Lucas, Bastian-Blessing Co., Chicago, 
Ill.; E. C. Marsden, Marsden and Wasserman, Inc., 
Hartford, Conn.; William B. McMillan, Hussman Re- 
frigeration, Inc., St. Louis, Mo.; Orville Morrison, 
Sunroc Refrigeration Co., Glen Riddell, Pa.; F. E. 
Smith, Baker Refrigeration Corp., South Windham, 
Maine; W. F. Switzer, General Motors Corp., Frigid- 
aire Division, Dayton, Ohio; R. J. Thompson, Kinetic 
Chemicals, Inc., Wilmington, Del.; Kenneth Weather- 


wax, Acme Industries, Jackson, Mich.; John H. Cool- — 


idge, Sherer-Gillette Co., Marshall, Mich.; R. H. Israel, 
Virginia Smelting Co., West Norfolk, Va.; and M. G. 
Munce, York Corporation, York, Pa. 


Industry Role to be Documented 


To document presentations made by the Industry 
Advisory Committee and other industry groups in con- 
vincing government of the part which refrigeration 
and air conditioning must play in a major defense 
effort, an elaborately illustrated 48-page book is being 
rushed to completion by the Air Conditioning and Re- 
frigerating Machinery Association, Washington, D. C. 

The book is being profusely illustrated with photo- 
graphs, charts, graphs and other evidence of the con- 
structive part the industry and its products play in 
national economy—in peace and in war. 

Indications are that the book will not be completed 
a moment too soon, for the Defense agencies are just 
beginning to be staffed with what will eventually be 
thousands of men and women whose understanding 
of the industry will be as law as the program pro- 
gresses. Such a project as the Air Conditioning and 
Refrigerating Machinery is completing may be an 
important factor in keeping the industry’s products 
on the “right lists” for the duration of the emergency. 


New Orders Pending 


Scores of new orders—not the kind that put dol- 
lars in the bank, but those bearing NPA initials allo- 
cating important materials and denying their use for 
certain end purposes—are on their way through the 
Washington mill. Some are just off the presses; oth- 
ers are pending; still others will become business law 
as. soon as staff and mechanics of control can be de- 
vised. 

The latest revision of NPA Order-1—the basic steel 
order—dated January 22, hikes the percentage of steel 
capacity which must be devoted to filling “DO” orders 

(Continued on page 143) 
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BRIEFLY STATED 


© Residential air conditioning advanced recently with 
the announcement that a leading Cincinnati home 
builder had purchased 175 Servel year ’round air con- 
ditioners. This is the largest single order ever placed. 
The units will be installed in a new and exclusive 
suburb in Cincinnati—Meadow Ridge—where homes 
will range in price from $30,000 to $100,000. 


® Charging that the Conant Plan or any similar pro- 
gram for universal military service would “eat up 
America’s seed corn,” i.e. the country’s scientific and 
engineering manpower, the Engineering Manpower 
Commission of the Engineers Joint Council proposed 
today the establishment of a National Engineering 
Personnel Board to make selections for military, civil 
defense or industrial allo¢ation from a reserve of men 
up to the age of 70 with training in one of the critical 
fields of engineering. The Engineering Manpower 
Commission asked that the reserve be created through 


the registration by selective service of every man up 
+ to the age of 70 who has a bachelor’s degree with a 
+ major in one of the critical fields of engineering or 
‘who is enrolled in a program of training leading to a 
“bachelor’s or higher degree in one of these fields, or 


ho is employed in one of these fields. 


© Election of R. E. Lucey and H. C. Rooks as vice 
presidents of The Trane Co. has been announced. 
E. A. Cline was named sales manager. R. E. Haskins 
succeeds Mr. Cline as manager of convector-radiator 
sales. 


© W. A. Matheson has been appointed director of 
dealer relations of the recently organized American 
Bildrok Co., manufacturers of lightweight aggregate 
building materials. 


/® The American Air Filter Co., Inc., Louisville, Ken- 


ucky, has announced the appointment of John M. Kane 

manager of the Dust Control Division. He joined 
he company in 1933 after graduating from the Uni- 
ersity of Kentucky with a B.S. in Mechanical Engi- 


“neering and was made chief engineer of the Dust 


Control Division in 1944. 


© The Newcomen Medal “for achievement in the field 
of steam” was awarded to Isaac Harter, chairman of 
the Board, The Babcock & Wilcox Tube Co., Beaver 
Falls, Pa., at a joint meeting of the Newcomen So- 
ciety and The Franklin Institute in honor of Benjamin 
Franklin’s birthday, January 17. This was the second 
time the medal had been conferred, the first being to 
Rear Admiral Harold G. Bowen, U.S.N., in 1944. 
Among Mr. Harter’s achievements was a development 
which removed the cause of corrosion which had been 
preventing use of steel economizer tubes. Formerly 
the tubes were of cast-iron which could withstand 
only 200 Ib pressure. 
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© Appointment of Robert C. Black as advertising man- 
ager of the Machinery Division of Dravo Corp., Pitts- 
burgh, has been announced by William H. Collins, the 
corporation’s director of advertising. Dravo’s Machin- 
ery Division includes heating, ventilating, air con- 
ditioning, power plant, piping and heavy industrial 
equipment departments. Mr. Black formerly was on 
the staff of the vice president of Westinghouse Electric 
Corp. and had served as advertising and sales promo- 
tion manager for the southeastern district of West- 
inghouse at Atlanta, Ga. 


© Texas Gas Transmission Corp. is increasing its daily 
natural gas deliveries by 60 million cu ft. The com- 
pany said the increase is made possible by completion 
of a compressor station construction program begun 
several months ago. The 2400-mile Texas Gas system 
now serves the Mississippi and Ohio River areas with 
over 700 million cu ft of gas a day. Earlier, Texas Gas 
announced a $42.3 million pipe line construction pro- 
gram calling for the construction of 580 miles of large 
diameter pipe line. 


® Hamilton-Thomas Corp. of Hamilton, Ohio, has an- 
nounced the acquisition of the capital stock of the 
C. H. Wheeler Manufacturing Co., Philadelphia. No 
change in the operation of either company is contem- 
plated. 


® Eldon E. Fox has been appointed advertising man- 
ager of the Minneapolis-Honeywell Regulator Co., H. D. 
Bissell, director of mechandising, has announced. 
Mr. Fox has left Young and Rubicam, Inc., New York, 
to take the new position. A graduate of Dartmouth 
College and the Harvard Graduate School of Business, 
he joined Young and Rubicam in 1941 and served in 
various departments, including media and research and 
later as account executive for several accounts. In his 
last position with the advertising agency, he was ac- 
count executive for Corning Glass Works and Time and 
Life magazine accounts. 


© Wesley J. Peoples, chairman of the board of United 
States Radiator Corp., has announced that the company 
has purchased the business and assets of the Cyclo- 
therm Corp., Oswego, New York, manufacturers of 
packaged steam generating units used particularly for 
high pressure industrial application. Cyclotherm will 
be operated as a separate division of U. S. Radiator, 
and no change in its products or methods of distribu- 
tion is anticipated. 


© The New York State Building Code Commission has 
established liaison with top officials of agencies in the 
thirty-six other states concerned in some way with 
building regulations on a statewide basis, it was an- 
nounced by George Bain Cummings, vice chairman of 
the Commission. 

The purpose of the liaison is to further a reciprocal 
arrangement on information on building code matters 
in order to advance uniformity and improvement in 
building laws and regulations not only in New York 
State but in the other participating states as well. 
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NEVER ventilate a Ceiling or 
Wall Space to the Inside... 


If you do, the better the insulation, the worse will be the condensa- 
tion; for the colder the air in the space between insulation and roof, 
or walls, the less vapor can it support. 


In new construction, thousands of tons of 
cement and plaster are evaporating. Vapor 
flows from areas of greater density into this 
small, cold space, an area of less vapor density 
and small capacity. 


Multiple sheets of accordion aluminum, be- 
cause impervious to vapor, force out through 
exterior walls and roofs, ordinary amounts of 


fortuitous vapor formed from rain leaks, etc. Cold undersurface of roof 

With unusual amounts of vapor, as from extracts heat from air, ys oe 

crowds, in theatres, schools, stores, etc. pro- causing condensation 

vision should also be made to vent this vapor of vapor from air 

in contact. INNER VENT 
ncorrect ~ 


In the illustration, an actual case, it was 


recommended that the inner vents above the | 
insulation be eliminated. More details about 


this frequent error and other data on vapor flow , sor | | 
and condensation sent on request. ps 
cot TYPE 4 f 
nently separated by fiber partitions, is commer- AS tures, and from 
cially available as Type 6 Infra, and costs less 
than 9¢ sq. ft., material with labor, installed TYPE 6 tures, flows to 
between wood joists in new construction. | at areas of less 
Get valuable FREE copy of new, revised f 
“Simplified Physics of Vapor and Thermal In- — 
sulation,” authoritative, simply written 44- 1 aR 
page manual. Covers heat and vapor flow, 1 | us 
condensation, radiant heating, radiation, con- 1 | TYPE 4 | 
vection and conduction. Tells how to test insu- | INFRA 
lations yourself and experiment with heat flow. il 
Contains chart of k, C, R, and U factors of all = : ——_ __ > 
insulations, of all thicknesses, weights, densities. | ee RECTORY AUDITORIUM 
Down-Heat €.044, R22.72 equals 71/,” DRY Rockwool # INFRA INSULATION, INC. 
Up-Heat €.080,R12.50 equals 4” DRY Rockwool # 10 Murray Street, New York, N.Y. Dept. V-2 8 
Wall-Heat (.073, R13.69 equals 41/;” DRY Rockwool 
VAPOR PERMEABILITY equals ZERO 
* Firm | 
INFRA INSULATION, INC. 8 
10 Murray Street New York, N. Y. of (Send Sample 
Telephone: COrtlandt 7-3833 


HEATING AND VENTILATING, FEBRUARY, 1951 77 


MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 


JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
) costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 

The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 

Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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KNOWLTON J. CAPLAN 
Mallinckrodt Chemical Works, St. Louis, Mo. 


Dust collection in the atomic energy industry pre- 
sents some new problems. Experience and data are 
given for some applications involving medium and 
high grain loadings where the air filter type of 
equipment would not be suitable. Efficiencies as 
high as 99.998% at air-to-bag ratios of 27 cfm per sq 
ft have been achieved using the Hersey reverse- 


jet principle. Some other types of dust collectors 
are discussed, but electrostatic precipitation is not 
considered because the low-voltage type would be 
unable to handle the loading and the high-voltage 
type is not competitive in cost. This article is in- 
tended to give the results of practical experience 
at one atomic energy installation rather than to 
review the problems of the atomic energy industry. 


HE widespread handling of large amounts of radio- 

activity in recent years has created many problems 
in the field of dust control and dust collection. A con- 
siderable amount of research on filter media was con- 
ducted, under the cloak of secrecy, during the war 
years. This research, however, applied mainly to the 
category of materials known as air filters rather than 
to the industrial dust collector. Most of the commer- 
cially available dust collectors fail to meet, in one re- 
spect or another, the very stringent requirements im- 
posed by the collection of radioactive materials. 


Requirements for Dust Collectors 

One of the major requirements for dust collectors 
on radioactive service is high efficiency. The extremely 
low tolerance for amounts and concentrations of stack 
discharges, the valuable nature of the materials 
handled, and the fact that many of such materials are 
accountable in the security sense, combine to make the 
problem of efficiency important. Fortunately it fre- 
quently happens that the more highly radioactive the 
material handled, the less quantity (by weight) is 
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handled. The required efficiency for most dust collec- 
tors on radioactive duty is in the order of 99.99% or 
better, and is almost always higher than 99.9%. 

A second problem confronting the engineer is the 
question of maintenance. Low maintenance require- 
ments are always desirable, of course, but when the 


. One type of Hersey re filter. Courtesy 
Pulverizing Machinery Co. 
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collected material is radioactive the question assumes 
added importance. The usual protection of personnel 
by shielding, remote operation, etc., does not apply very 
well to maintenance of the “hot” equipment itself un- 
less full-remote operation and maintenance are used. 
Since full-remote installations are tremendous in cost, 
resort is frequently had to the practice of limiting the 
time which a worker may spend in a given area. 

Maintenance work on or in a dust collector may well 
fall within this restricted time category. The main- 
tenance man may need protection against dust and /or 
gas as well as the time protection against external 
radiation. When it is realized that the operation of 
changing the bags in a conventional cloth screen dust 
collector may expend the daily radiation tolerance of 
twenty or more men, the importance of low frequency, 
speed, and ease of maintenance is evident. 

Also important is the factor of low hold-up of mate- 
rial in the collector, since excessive amounts of mate- 
rial in the collector will increase the amount of radia- 
tion and reduce the allowable working time. 

The third major problem arises from the fact that 
it is not permitted to throw away any appreciable 
amount of radioactivity; neither in the air, in the 
water, nor on the land. Thus even throwaway filters, 
if loaded with radioactive dust, would have to be 
burned in an incinerator which was in turn equipped 
with some fume-scrubbing device; or disposed of in 
special burial grounds. This same factor often pro- 
* hibits the use of wet collectors where they might other- 
wise be applicable because the contaminated water 
effluent would require further chemical treatment in 
order to avoid stream pollution. 

It would appear that the radioactivity of the dust 
in itself has little or no effect on the collection and 
filtration mechanism per se, at least with materials of 
rather low specific activity. 

Of the commercially available dust collectors, one 
type which meets the requirements in a fairly satis- 
factory manner is based on the Hersey principle of 
reverse-jet cleaning. This type of collector has an 
efficiency as high as, if not higher than, the conven- 
tional cloth bag or cloth screen collector; and avoids 
the puff of dust commonly experienced after rapping 
or shaking the conventional cloth screen or bag. Pres- 
sure drop through the collector is relatively constant 
and therefore tends toward better over-all operation 
‘of the exhaust system. Bag changing is more rapid, 
_-and mechanical maintenance is relatively simple. Ma- 
terial hold-up, in terms of amount of material on the 
bags, is less primarily because of the smaller area of 
bag surface. If this type of collector can be operated 
at an air-to-bag ratio of 20 cfm per sq ft (as it can 
on most dusts), it is more economical of floor space 
than the conventional bag collector. 

The typical construction of collectors of this type 
is illustrated in Fig. 1. 

Although the illustration shows a single-bag unit, 
the assembly may be built of multiple bags. Bag diam- 
eters range from 8 inches to 36 inches. In the type 
shown here, the inside of the bag is the dirty side, the 
dust-laden air entering at the top of the collector. The 
blow-ring around the outside of the bag travels up and 
down, guided by guide shoes running on vertical rails. 
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Another model provides a freely suspended blow-ring, 
suspended from the chains alone, the drive being actu- 
ated by a reversing motor to enable direction change. 

The blow-ring is supplied with air at about 2 to 3 
psig which is discharged through a narrow slot on the 
internal periphery of the ring, against and through 
the bag. This reverse-jet of air blows dust out of and 
off the interior of the bag, resulting in a constant 
cleaning action. The fact that the internal diameter of 
the ring is slightly less 
than the diameter of the 
bag also creates a small 
flexing motion in the bag, 
aiding in the removal of 
caked or flocculated dust. 
Fig. 2 will aid in the un- 
derstanding of this ar- 
rangement. 

Experience to date has 
failed to reveal any satis- 
factory filter medium for 

Fig. 2. Cross-section show- this type of collector other 
with than a true wool felt. This 

: phenomenon is explained on 
the basis that woven materials exert their filtering ac- 
tion by first gradually bridging over the space between 
the fibers with a “filter cake” of the dust being collect- 
ed; the collected material itself is the true filter. The 
action of the reverse-jet cleaning air is to continually 
destroy these bridges between the fibers, and the 
woven-filter medium continually leaks dust. With the 
wool felt, on the other hand, dust particles evidently 
permanently lodge in the larger interstices, and once 
the medium is primed, the action of the blow-ring 
establishes an equilibrium condition which makes for 
constant pressure drop and filtration efficiency. 

Some of the most important of the operational 
characteristics of this dust collector are shown in Fig. 
3, 4, and 5. Since it is a well-recognized fact that the 
operation of any collector is highly dependent upon the 
nature of the dust collected, these data should not be 
interpreted in quantitative terms where other dusts 
are involved. The characteristics shown here, how- 
ever, are fairly typical for most of the applications of 
this filter within the author’s experience. 

One of the most important characteristics is shown 
in Fig. 3. The dust handled in this case was electric- 


of Fett Bag 


inside of Bag Outside of Bag 


T T “ T T T 
Sereen Anal 
US Sereen Size Retanea | Microscope Examination of 
On 60 a7 Sue, Micrene Count Basis) 


Conditions. 10 grs/cu ft EFD Dust 

10 ft Area 
Resin Treated Felt 


Pressure Drop Through Bag, Inches WG 


72 16 20 24 28 
Running Time, Hours 

Fig. 3 and 4. Priming time and particle size. 
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ally fused dolomite and the particle-size analysis is 
indicated. It will be noted that more than 24 hours 
of running time were required to establish an equilib- 
rium condition of the felt. In some instances, the time 
required to reach final equilibrium was as long as 250 
hours. The leakage of dust through the collector may 
be considerable until equilibrium is reached. 

Fig. 5 illustrates a typical variation of bag pressure 
drop with dust loading. The interesting feature is that 
the curve appears to become asymptotic at extremely 
high loadings. This phenomenon is probably due to 
two factors: (a) The dust tends to flocculate in the air 
at the higher concentrations, and (b) the thicker (and 
more flocculated) layer of dust on the inside of the 
beg increases the cleaning action of the blow-ring. 

Fig. 6 illustrates the variation of pressure drop 
through the bag with air velocity. The curve is typical 
of dusts which seem to cake or flocculate; dry, non- 
caking dusts give more of a straight-line relationship. 

Actual efficiency tests of various collectors are shown 
in Table 1. Unfortunately, detailed information on 
particle-size distribution of these dusts cannot be pre- 
sented, but all are of the nature of fine industrial dusts, 
having a large fraction in the range of hygienic sig- 
nificance in the small micron sizes. 


Conditions. 10 Grane per Cubic Foot 
See fig. 4 Par tic: 


8) 


Size 


Cfm per Square Foot Bag Area 
Fig. 6. Pressure drop vs. air flow. 


It will be of interest to point out that Collector No. 1 
was replaced by Collector No. 2 on the same duty. The 
volume handled by the dust control system was more 
than doubled, with an increased use of floor-space for 
the dust collector of about 50%. The changing of bags 
on Unit No. 1 expended the daily radiation tolerance 
of twenty men, while the same job may be done by two 
men on Collector No. 2. 

Collector No. 4 is used as a final cleaner on a pneu- 
matic conveyor system, and represents the highest 

effluent concentration from this 


Pressure Drop Through Bag, Inches WG. 
& 


type of collector in the author’s 


TESTS OF VARIOUS COLLECTORS: experience. The high discharge 


| Air-to-Bog | Bag Pressure | _ Effluent, concentration is possibly caused 
Type Collector ratio, | | the frequent excessive bag 
chp cu ft pressures of 10 inches w.g., with 
1. Conventional cloth 
screen collector * 1.67 5.5 1.0 0.480 99.952 ing of the felt fibers, in com- | 
2. Reverse-jet felt bination with the high grain 
some dust os No. ' loading. It will be noted that 
-jet fel 21.4 3.5 .07 .037 99.946 
— Unit No. 2 has a lower effluent 
Van ae concentration even though the 
veyor after- 
cleaner) 15.9 4—10 14.0 1.08 99.992 dust loading and filter ratio are 
5. Porous carbon both higher. 
34-inch thick 10.8 $212 8.6 0.0468 


99.9995 Collector No. 5 is shown mere- 


*The bags were well loaded and not rapped during the period of test. 


ly for purposes of comparison. 
This filter consists of a heavy 


Conditions : 10 ctm/sq tt Bag Area 
Resin Treated Felt 
See Fig. 4 for Particle Size 


Pressure Drop Through Bag, Inches WG. 
~ 


20 40 GO 60 
Dust loading, Grains per Cubic Foot 


100 


Fig. 5. Pressure drop vs. grain loading. 
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housing supporting a porous car- 
bon cylinder with 34-inch walls. The maximum pore 
size of the éarbon is stated to be five microns. This 
collector is used only a in very small sizes on small 
process gas streams and would be extremely difficult 
to use as a dust collector in the usual industrial sense. 
These data are presented merely for comparison pur- 
poses as a nearly absolute filter. 

In field application, the absolute amount of mate- 
rial discharged from a ventilation stack is the item 
of primary interest for both atmospheric pollution and 
material accountability reasons. Most of the effort 
expended in the testing of collectors is therefore de- 
voted to the measurement of the contaminant concen- 
tration in the discharge stack. 

Many papers have been written developing the 
theory of sampling high-velocity gas streams for par- 
ticulate matter (1, 2, 3, 4, 5, 6, 7, 8). The main con- 
clusion of these discussions is that the sample should 
be extracted from the duct through a sharp-edged 
nozzle pointing upstream, and that the sampling ve- 
locity should match the duct velocity. Accordingly, an 
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Shoulder and 
Qua. Filter Viner Deak 


Fittings for 
Fig. 7. Cross-section of iso-kinetic sampling head. 


iso-kinetic sampling head was developed in which the 
filter medium was incorporated in the head itself in 
order to minimize any losses in sample by reason of 
small dust particles adhering to the interior of the 
sample tube. A sketch of the sampling head itself is 
shown in Fig. 7. 

The head is mounted on the end of a %4-inch OD 
brass tube shaped like a pitot tube. A 3-inch capped 
pipe nipple (close nipple) welded to the stack at a suit- 
able location provides a satisfactory sample port 
through which this head may be inserted. 

A metered volume of air is drawn through the sam- 
pler by means of a small air pump. The volume rate 
of the sample is adjusted so that the velocity at the 
sample nozzle will be substantially equal to the duct 
velocity as determined by pitot-tube traverse. A set 
of four or five interchangeable nozzles with various 
internal diameters, plus a possible variation in samp- 
ling rate between 0.2 and 1.0 cfm, enables a wide range 
of duct velocities to be covered. 

Since collectors on this duty are usually provided 
with stacks tall enough to get above the roof-lines in 
the vicinity, it is no problem to find a suitable sam- 
pling location in a section of straight duct 7.5 diam- 
eters or more downstream from the nearest elbow or 
other obstruction. 

The filter medium commonly used is a 1%-inch 
diameter Whatman No. 41 paper. The amount of ma- 
terial collected is determined either by suitable count- 
ing techniques described in the literature or by chemi- 
cal analysis (9, 10, 11). 

In spite of the fairly voluminous literature describ- 
ing the proper techniques for duct sampling, it is with 

surprising frequency that one encounters reports of 
such tests made with standard industrial hygiene 
equipment originally designed for taking samples of 


room air. The magnitude of the errors introduced by _ 


the use of such unsuitable techniques may be consid- 
erable and theoretically would be influenced by the 
velocity of the air stream, the size and shape of the 
-particulate matter being sampled, and the configura- 
tion of the sampling head being used. Accordingly, a 
few tests have been made here in order to demonstrate 
the presence of such errors. The results are shown in 
Table 2. 


TABLE 2—COMPARISON OF ISO-KINETIC vs 
REGULAR SAMPLE 


Type of Sampling Head 


Duct 
Iso-Kinetic | Velocity 


Iso- Ratio 
Kinetic | | Regular 


1 (10 samples) 1.08 0.607 1.78 
2 (5 samples) 9.18 1.09 8.40 


1400 fpm 
2900 fpm 
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The samples shown in the column headed “Regular” 
were taken with a head usually used for taking samples 
of room air. The sample head is essentially the same 
as the rear portion of the iso-kinetic head previously 
shown, except that it has a face opening of one inch 
inside diameter rather than a restricted nozzle. Air 
velocities at the face of the sample opening are usually 
in the order of 100 fpm. For these tests, the regular 
sample head was held at the same location as the iso- 
kinetic head but at right angles to the direction of the 
air stream. Errors of a similar type will be introduced 
with other types of standard industrial hygiene equip- 
ment, such as the electro-static precipitator or the 
Greenburgh-Smith impinger. 

In the data reported concerning efficiency of dust 
collectors, no attempt was made to sample the “dirty” 
side of the collector because adequate sampling equip- 
ment was not available and for other technicological 
reasons. The equipment previously described is not 
adequate for sampling streams containing large 
amounts of dust, primarily because the filter plugs too 
rapidly. Efficiency calculations were made on a weight 
basis by the following procedure: 


(1) The effluent stream was sampled continuously for 
a period of several hours or more to integrate 
changes caused by variation in dust load on the 
system. 

(2) The amount of material collected by the dust col- 
lector during the test period was weighed. 

(3) The percentage of material passing the dust col- 
lector was calculated. Efficiency calculations were 


made by subtracting the percent passed from one 
hundred. 


The author wishes to express thanks for the assis- 
tance of Mr. D. J. Huelster of Mallinckrodt Chemical 
Works in gathering some of the data and to the Pulver- 
izing Machinery Company for furnishing additional 
information. 
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When Pittsburgh’s greatest snowfall descended on the hilly Mt. Wash- 

ington area, vehicular traffic almost stopped and pedestrians traveled 

at their own risk. Funeral director Albert J. Brusco was prepared with 

a newly-installed snow-melting system, consisting of wrought iron pipes 

which carry hot water under his entryways and sidewalk, keeping them 
free of snow and ice at all times. 


S In 1948 Pittsburgh’s famed Duquesne Club replaced 

1LTtS urg elts its front sidewalk. Before the new slab was laid, pre- 

* fabricated grids of one-inch pipe were set in place and 
welded together. The system kept the new sidewalk 


clear and passable all through the greatest storm in 
ecor now a Pittsburgh’s history. Note dry condition of walk while 
" shoveled walk in background has film of ice. 


Snow-Melting Systems Keep up with 31-Inch December Storm 


(Left) A snow-melting system installed in 1949 under the sidewalk 
in front of Pittsburgh’s Union National Bank paid handsome dividends 
in the recent big snow. Note snow barrier at curb of shoveled walk 
in foreground. 


(Below) At a time when thousands of pitched driveways in Pittsburgh 
were blocked by a record-breaking 31-inch snow, this one remained 
clear. The scene is at the home of a physician, Dr. Ralph G. Fabian. 


All photos courtesy A. M. Byers Co. 
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(Right) Apartment house in New York 
where installation of stoker was made. 


Tailoring an 
Anthracite Boiler 
to an Overfeed Rice Stoker 


HARRY F. EASTWOOD 


Fuel Engineer, The Philadelphia and Reading Coal and 
Iron Company 


N unusual operation was recently performed on a 
large firebox heating boiler in a New York apart- 
ment house to adapt the boiler to a rice anthracite- 
burning stoker. The operation involved cutting a large 
“window” through the side of the firebox. 

Since it has become common practice to replace the 
boiler mud ring by cutting out a badly corroded base 
with an acetylene torch and electrically welding in a 
new one, there is no practical reason for not taking 
advantage of the height and convenience of such an 
opening (which ranges from eight to eighteen inches 
in height) to install an anthracite stoker. 

Such a change was effected in the heating boiler in 


Grate area showing the 9/64-inch holes spaced 
3% inch apart. 


a 48-family apartment house which prior to the con- 
version burned 214 tons of No. 1 buckwheat anthracite. 
A Losch water-cooled grate, 72 inches long and 281% 
inches wide, was inserted through the left side of the 
firebox. It is suspended on four floating links attached 
by short brackets welded to the left side of the firebox. 
The grate slopes downward toward the center of the 
firebox at an angle of approximately 7 deg. An air 
gallery covers the lower side of this grate connected 
by flexible coupling to twin squirrel cage fans, 2,000 
cfm capacity, driven by a\%4 hp motor. The air open- 
ings in the grate are approximately 9/64 inch and are 
spaced *4 inch apart over the fuel burning area. The 
top and bottom % inch steel plates of water-cooled 
grate are drilled oversize to correspond with this 
spacing, and brass ferrules are pressed into these 
welding openings until they are water-tight. Then, the air 

the grate and hopper. holes are drilled through their centers. Some of these 
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ferrules also function as staybolts, since this equip- 
ment is tested to 65 pounds hydrostatic pressure. 
Rice coal is fed by gravity to the suspended grate 
from a one-ton capacity hopper attached to the left 
side of this boiler. The motion that causes this stoker 
to function is reported to be the minimum mechanical 
movement ever utilized to move fuel, fire, and ashes 
simultaneously and progressively across the grate. 


The grate in operation at a maximum burning rate. To the 
left, the green coal from the hopper, to the right the ash 
just before dropping to the pit. 


Grate Movement 


The grate, being hung like a pendulum from the four 
corners by the links suspended from brackets welded 
to the boiler, is moved 4 inch to 34 inch back toward 
the hopper side of boiler by a small reduction gear 
operated by the fan motor. There is an adjustable 
cam release built into the reduction gear that operates 
much like a trigger or trip to release the grate to 
swing back to find its equilibrium. Two studs attached 
to opposite ends of the rear of the grate equipped with 
nut and washer and lock-nut arrest the grate swing 
against heavy spiral springs secured to the stoker 
frame below the hopper. This sudden checking of the 
forward motion of the grate causes the coal, fire, and 
ashes to progress across the grate to the ash discharge 
in the pit. 

The means of connecting this water-cooled grate to 
the boiler water is unique and has been adopted after 
many years of development by the manufacturer. An 
appreciable increase in friction to the pendulum swing 
of the grate would probably prevent effective stoker- 
ing or complicate timing adjustments. Four damper 
control type 85-15 bronze bellows, 2 in. in diameter 
and 12 in. in length, are connected into the boiler above 
and perpendicular to the grate connection, ane located 
at each end of the grate at the bottom or low point 
where water enters the grate and the other two at 
either end of the high point of the grate where the 
water re-enters the boiler. Two bellows are used on 
smaller adaptations. 

The secret of reducing the friction to the minimum 
in the grate movement and retaining water-tight flex- 
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Coal hopper for the stoker, with the twin fans and reduction 

gear box below. The flex ble piping connections to the grate 

at the rear of the boiler are in the foreground. Similar 
connections are located at the front. 


ible pipe connections is in the method of connecting 
these long bellows in a perpendicular position. The 
pendulum-like swing of the grate over the 4 to % 
inch arc finds little resistance in the multiple folds of 
the bellows and little or no fatigue is suffered by th 
metal due to its wide distribution. 

By means of the external piping from the water leg 
to the grate and thence to the upper portion of th 
cylindrical section of the boiler, internal circulatio 
was accelerated, and the heat transfer to the hot water 
submerged coil was improved so that summer opera- 
tion of the stoker will be reduced. 

There are ten different rates of coal feed to the grate 
from the hopper, determined by the position of the — 
side arm control lever attached to the reduction gear’ 
box. This results in flexibility in setting the coal f 
for the average fuel rate required in a given building, 
with resulting economy. 4 

Automatic heating control is obtained by using an~ 
outdoor thermostat in conjunction with a program 
clock to supply steam pressure at predetermined pe- 7 


Program clock for controlling the operation of the stoker 
is at right, motor starter at bottom and switch at left. 
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riods to the radiators. The domestic hot water supply 
temperature control and ignition maintenance is in- 
corporated in the same instrument and wiring hook-up. 

An effort was made to select a type of heat control 
that required the minimum of manual adjustment. 
When the most satisfactory length of operating cycle 
has been selected, the outdoor thermostat reduces this 
operation to the minimum by skipping as many of the 
operating cycles as weather conditions permit. The 
ignition timing control of one five-minute operation 
every three hours is not affected by exterior tem- 
peratures as a separate dial on the same shaft controls 
this function. The automatic start in the morning and 
night shutdown at any predetermined hour are con- 
trolled by the first dial. 

Upon completion of the installation in mid-Novem- 
ber, 1950, of the Losch conversion stoker, cold water 
was fed to the boiler and all welds checked for leaks. 
After being placed in continuous operation, the normal 
time to raise steam has been found to be from three 
to seven minutes, burning coal at the rate of four 
pounds per minute. The ash indicates very little un- 
burned carbon. 

During some cold weather in January a recording 


_ thermometer showed that the temperature of one of 


he most exposed apartments on the top floor was well 
bove 70F during the day and never below 67F at 
ight shutdown period. A seven-day continuous record 


was made after suitable air valves had been installed 
on radiators in this apartment. This test indicated ex- 
cessive heating and that it would be advantageous to 
lengthen the time cycle between stoker operations to 
avoid the waste of forcing steam into a system before 
a reasonable amount of condensation had taken place. 

The theory of this is to obtain the full heat value 
of the steam before more is added. Cast iron radiators 
usually stay warm enough to act as a balance wheel 
between short steam cycles. 

A check on the amount of coal consumed for heating 
and hot water supply since the installation was com- 
pleted November 10, 1950 until January 10, 1951, 
showed an average of one ton per day. 

While no accurate month by month record had been 
kept over the two preceding years, the fuel bills for 
that period indicated that at least 214 tons of No. 1 
buckwheat had been used, and during both of these 
years the number of degree-days was about 20% 
below normal. Therefore, calculations indicate that the 
stoker is now burning about the same tonnage as 
before under a current 18.8% larger heating load as 
reflected by the degree-days; or, putting it another 
way, 15.8% less tonnage is being burned per degree- 
day, and the fuel burned is the lower-priced rice. 

The apartment house, located at 1151 Elder Ave., 
Bronx, New York, is owned by Price-Lipman. Instal- 
lation was by Losch Boiler Sales Co. of New York. 


Serving the people of Greater St. Louis, Bettendorf’s, 
in Clayton, Mo., combines many striking new advances 
in supermarket design and function. Under construc- 
tion for almost a year, it covers more than 34,000 
sq ft of floor space, and has been acclaimed one of 
the most modern supermarkets in America. 

To meet varied cooling needs in this “supermarket 
of the future,” Marlo equipment is used extensively. 
The gigantic shopping area is served by two 28-ton 
Marlo floor-type air conditioning units, each with 
17,150 cfm fans. One of these units is also equipped 
with heating coils. 

The vegetable and meat processing rooms are served, 
respectively, by a C-750 ceiling-type and a F-1125 floor- 
type air conditioning unit. In the frozen food cooler, 
temperature is held at —5F -by a LT-184 low tem- 
perature unit with automatic electric defrost. 


Exterior view of new Bettendorf supermarket in Clayton, Missouri. 


Cooling Equipment Installed in Giant Supermarket 


Ceiling-type Marlo air conditioning unit serv- 
ing the vegetable processing room where 
produce is trimmed and prepared for display. 


FEBRUARY, 1951, HEATING AND VENTILATING 


| 
| 
4 
\ BETTENDORES 
86 


Fundamentals of Schoolroom 
Heating and Ventilating 


HENRY WRIGHT 


Consultant, Herman Nelson Division, American Air Filter Co., Inc. 


The importance of cooling or ventilating to achieve 
winter comfort in schools is discussed. Heating and 
ventilating systems are described. 


CHOOLROOM heating and ventilating presents a 
unique problem, similar in some ways to the ven- 
tilation of crowded spaces like assembly halls and 
theaters, and in other ways to the heating of the so- 
called solar house with its large glass areas and solar 
heat gain. In other ways, schoolroom heating and ven- 
tilating differs radically from most other comfort con- 
ditioning problems. 

Because of their part-time use, it is inevitable 
that classroom heating systems are operated on an 
intermittent basis. The heating equipment is used 
primarily to warm the room for occupancy in the 
morning, rather than to maintain comfort conditions 
on a steady heat-flow basis. From the heating point 
of view alone, the definition of a satisfactory school- 
room heating system is more a matter of its ability to 
warm the room to the comfort point in a relatively 
short time (1-3 hours) under all weather conditions, 
than a matter of its ability to overcome the steady heat 
loss at a minimum outdoor temperature. 

Ideally, the design of such a system should be based 
on the heat capacity of the structure and contents of 
the room, the amount the building is to be allowed to 
_ cool over holiday weekends, and the maximum toler- 
able warming-up period, as well as on its steady heat- 
flow characteristics at the minimum design temper- 
ature. 

In practice, the typical classroom may require up to 
3 times as much heat for warming the required mini- 
mum quantity of ventilating air as is needed to over- 
come the heat loss through the walls and windows, and 
this provides the excess capacity needed for quickly 
warming the room at the beginning of the day. Since 
ventilation of the room need not begin until after it 
is occupied, this excess capacity can be utilized to 
raise rapidly the room temperature by supplying heat 
at 2 to 3 times the rate at which it is escaping from 
the room, even in coldest weather. 

Once the schoolroom is occupied, its steady heat loss 
is increased 2 to 5 times by the ventilating load. Thus 
a typical one-exposure classroom may have. a steady 
heat loss, through the wall and window, of about 12,000 
Btu per hour at OF. The ventilating load, figured at a 
minimum rate of 10 cfm per pupil (some states require 
30 cfm), will be about 24,000 Btu. On the other hand, 
the heat given off by the pupils and others, may be as 
much as 7,500 Btu per hour. Relative to the total heat 
loss of 36,000 Btu at OF, this gain is not very signifi- 
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cant. In winter weather of 40 to 50F, however, when 
the heat loss goes down to some 15,000 or 10,000 Btu, 
it is very important. With no other source of heat gain, 
the gain from the schoolroom occupants, under the 
conditions outlined, will completely balance the heat 
loss at about 55F outdoor temperature, figuring the 
usual 15 mph wind. 

The average up-to-date classroom lighting system, 
even when fluorescent lamps are used, generates from 
3,000 to 4,000 Btu per hour. Solar heat gain, with the 
type of continuous windows now being used in most ~ 
new schools, may total from 35,000 to 50,000 Btu per 
hour, or enough to more than balance the heat loss 
even at OF. 


Cooling for Winter Comfort 


Thus the school classroom presents the paradoxical 
requirement of a positive need for winter cooling. In 
fact, with average use, the schoolroom being built to- 
day is much more likely to require cooling than it is to 
require heating, except during the first hour or two 
of the school day when heat is needed to bring it up 
to temperature. This peculiarity it shares with the” 
solar house, but in greater degree, for the typi 
schoolroom ordinarily has more glass area per squar 
foot of floor than the most extreme examples of sola 
house design. Use of larger windows has merely ac 
centuated a problem which already existed. 

By cooling is meant the introduction of outdoor air 
over and above that needed to control odors, and t 
prevent an undue rise in humidity, to avoid ove 
heating of the room due to internal heat gain. Suc 
cooling, according to present practice, is accomplish 
by ventilation but the cooling might be achieved i 
other ways. 

If the typical classroom were completely unven- 
tilated for an indefinite period, the worst that would 
happen would be that it would acquire an unpleasant 
odor, and in cold weather a great deal of moisture > 
would condense on the windows. Also—a very big also 
—if there were no means for cooling the room it would 
probably become overheated, except in extremely cold 
weather. Thus the “thermal” theory, which states that 
the need for outdoor ventilating air, over and above 
the minimum needed to control body odors and excess 
humidity, is in proportion to the need for cooling due 
to heat gain from various sources. 


Heating Systems 


Four principal means for heating and ventilating 
school classrooms have been used: 
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(1) Central Fan System. The principal heat source, 
outdoor air intake, and circulating fans are located at 
a central point serving the entire building or an entire 
zone. Additional radiation may be placed in the class- 
rooms for supplementary heating. Central fan systems 
are rarely used today because of the difficulty of main- 
taining a proper balance between the various rooms 
under differing weather and occupancy conditions. 

(2) Radiation with Window Ventilation. The class- 
room has radiators, sometimes with thermostatic con- 
trols. The supply of outdoor air is regulated by open- 
ing and closing the windows; air is exhausted through 
gravity vents or by mechanical exhaust fans and ducts. 
It is still much used despite the difficulty of maintain- 
ing stable temperatures with manual control of ven- 
tilation. 

(3) Unit Ventilation. Unit ventilators, located on 
the outside wall of the classroom, draw outdoor air 
(through an opening in the wall in back of the unit), 
room air, or a mixture of both through a concealed 
convector. This air is discharged vertically towards 
the ceiling at high velocity. An interlocking control, 
manual or thermostatic, regulates the supply of steam 
or hot water to the convector and a mixing damper at 
the bottom of the unit which determines proportions 
room and outdoor air handled. The units are usually 
to admit the legal minimum of outdoor air at all 
es, except during the warming-up period when the 
sroom is unoccupied, and additional air as needed to 
vent the room temperature from rising above the 
trol point. Unit ventilation is justifiably popular 
the only system of room-by-room control capable of 
tomatically cooling the room as well as heating it. 
some localities, classrooms equipped with unit 
tilators normally have supplementary convectors to 
in quickly warming the room in the morning and 
keeping it warm during extremely cold weather. 
e tendency, however, is away from the use of such 
pplementary radiation, and towards the use of unit 
mtilators sized to do the whole job. 

(4) Panel Heating. A number of schools have heat- 

panels, usually in the classroom floors, in kinder- 
ten and first grade classrooms. Where such systems 
ploy window ventilation, the high heat capacity of 
heating panels makes it difficult to prevent over- 
ting after the rooms are occupied, since floor panels 
uire several hours to cool to room temperature. For 
same reason, heating of the room after a weekend 
utdown must begin much earlier than with other 
systems. For these reasons, such panels should prob- 
ably be employed only to supplement a unit ventilator, 
or other responsive heat source. In any event, some 
form of automatic mechanical ventilation should be 
provided to prevent overheating. 


3 Fans versus Windows 


There is still a substantial body of opinion, notably 
in the State of New York, which holds that windows 
equipped with draft deflectors, in conjunction with 
gravity exhaust vents and direct sources of heat, such 
as radiators, is all that is needed for the satisfactory 
heating and ventilating of the average classroom. The 
reasoning behind this opinion is: 


(1) Since there will be no physiologically-harmful re- 
sults, even if the classroom is completely unven- 
tilated, there is no need for a positive source of 
outdoor air. 

Since the principal harmful result of lack of ven- 

tilation is overheating of the room, occupants can 

shut off the heat and/or open the windows for 
their own comfort. 

(3) It has been demonstrated that thoroughly satis- 
factory results can be obtained with such a sys- 
tem, with the exercise of intelligent care and 
attention. 


(2 


However, the following three arguments are also 
pertinent: 


(1) School classrooms always require some ventila- 
tion, and sometimes require excess ventilation for 
cooling when outdoor temperatures are such as to 
discourage opening of the windows because of re- 
sulting drafts. 
Occupants of a room are poor judges of its ven- 
tilation requirements. They are unconscious of 
the gradual formation of odors. They become 
aware of overheating only after it has had its ill- 
effects on mental alertness and psysiological proc- 
esses. 
(3) Thermostatic control, the only means of main- 
taining optimum thermal conditions at all times, 
is effective in the school classroom only when a 
means is available, under the control of the ther- 
mostat, for cooling the room. Window ventilation 
was advocated by the New York State Commis- 
sion on Ventilation, which did pioneer and ex- 
tremely valuable work in rationalizing school ven- 
tilating practice, setting aside excessive ventila- 
tion requirements based on erroneous conceptions 
of ventilating needs. The Commission, however, 
is in the position of having thrown out the baby 
with the bath water. Because mechanical ventila- 
tion at the rate of 30 cfm per occupant regardless 
of weather conditions represented a large and un- 
necessary waste of fuel, it concluded that mechan- 
ical ventilation itself was to be avoided, the sub- 
stitute being “intelligent care and attention” to 
open-window ventilation. 


(2 


Ventilating Capacity 


While some state codes still require 30 cfm of out- 
door air per occupant as the minimum ventilation rate, 
many others have reduced this requirement to 10 cfm, 
or eliminated it altogether. This should not be taken 
to mean, however, that 10 cfm per occupant will be 
adequate for cooling purposes, when cooling is needed. 
Here the older figure of 30 cfm is, if anything, barely 
sufficient, especially in the modern classroom with its 
huge solar gain. Some classrooms are now being built 
with fixed windows, and with complete reliance placed 
on mechanical ventilation. In such cases, and particu- 
larly when the classroom faces West and has no win- 
dow overhang, awning or other means for excluding 
solar heat, 30 to 35 cfm of outdoor air may prove 
totally inadequate to balance the solar heat gain in 
mild weather. Either the window or its means of pro- 
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tection must be redesigned or provision made for ad- 
mitting a much larger quantity of outdoor air. 


Exhaust Vents 


School heating and ventilating practice—which to a 
considerable extent “just growed” through its various 
stages of central fan systems, split systems, unit ven- 
tilation, and open window ventilation—has always in- 
volved an undue preoccupation with exhaust vents. In 
the days of the central fan systems this made some 
sense, since the only way of achieving fairly good ven- 
tilating air distribution in such systems was by locat- 
ing the exhaust opening in the proper relationship to 
the inlet. This compieted a circuit which the air could 
more or less be depended upon to follow. Location of 
the exhaust vent in these early systems was also in- 
fluenced by a belief that the “noxious” air, supposed 
to be present in the room, would settle. This notion 
has given rise to the requirement, still embodied in 
some codes, that exhaust openings be placed not more 
than so many inches above the floor. 

With the widespread substitution of high-velocity, 
vertical-discharge unit ventilators for central fan sys- 
tems, the critical nature of the location of the exhaust 
vent disappeared, and, with it, any real need for the 
exhaust vent itself. Unit ventilators can force the air 
out through the cracks around windows. 

Meanwhile, practices have grown up around the ex- 
haust vent requirement: Venting through cloak rooms 
and lockers, mechanical exhausts and corridor exhausts. 
Since in many cases provision of some type of exhaust 
was a legal requirement, such arrangements continued 
to be used, despite the fact that exhaust vents are un- 
necessary and a source of trouble, and may cause short 
circuiting of the ventilation from the windward to the 
leeward side of the building. 

A radically new type of exhaust, known as the Draft 
Stop system of ventilation, has been introduced by the 
company with which the writer is affiliated. Air is 
exhausted (and also drawn into the unit ventilator for 
recirculation) through a continuous slot immediately 
beneath the classroom window. This has the advantage 
of drawing off air chilled by the window glass before 
it can re-enter the room, thus eliminating window 
downdrafts, regardless of whether the heating demand 
is negative or positive. This system has thus restored 
the exhaust vent to its old position where it plays a 
part in controlling the air circulation in the room by 
creating a general movement of room air from the 
warm to the cold side of the room, which is desirable 
because of the large window areas now used in most 
schools. 


Panel Cooling 


This development calls attention to the fact that the 
modern schoolroom possesses the largest and coldest 
“cooling panel’? encountered in present practice—the 
classroom window. It is not unusual for classroom 
windows to be as large as 250 sq ft. In zero weather, 
the surface temperature of the side of the glass facing 
the room frequently falls below 25F. This has a 
marked effect on the heating of the room, since, in ad- 
dition to the downdraft mentioned, the window also 
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exerts a radiant cooling effect on the entire room. It 
is especially pronounced for the occupants closest to 
the window. 

Calculations indicate that this radiant cooling effect 
may lower the operative temperature of such a class- 
room by as much as 10F, so far as the center of the 
room is concerned, and even more for occupants near 
the window. This is true almost regardless of the 
method of heating employed, and regardless of the 
means employed for controlling the window downdraft. 

The radiant-cooling effect of large classroom win- 
dows might, of course, be minimized by double glazing, 
and this is what has been done for a long time in the 
northernmost states, where it has been the practice 
to use storm windows in school buildings to minimize 
the effects of extreme weather. Since classrooms are 
heated such a small part of the time, such precautions 
do not have the same economic justification as a 
matter of fuel saving, as is true of other types of 
buildings. Double glazing also presents a special main- 
tenance problem in school buildings, where glass break- 
age is unusually high. 

An exception to this is the use of glass block, now 
very popular in school construction. Glass blocks pro- 
vide substantially the same insulation as double glaz- 
ing, and, as used in school buildings, they have the 
additional advantage of providing a desirable means 
of controlling the natural lighting. They are only a 
partial corrective for the downdraft and radiant-cool- 
ing problem created by continuous windows, however, 
since they are used only in the upper part of the open- 
ing, in order to provide outlook at eye level. 


New Standards of Performance 


Mention of the still unsolved radiant-cooling problem 
in classrooms calls attention to the need for a re-evalu- 
ation of standards of heating and ventilating perform- 
ance in the school field. In recent years, the advances 
made in school lighting, acoustics, planning and equip- 
ment have been enormous. Progress in schoolroom 
heating and ventilating has been less spectacular. The 
time has come for the industry to review its approach 
to classroom conditioning in an effort to discover what 
positive educational contribution, if any, it can make. 

Physical discomfort, resulting from uneven heating, 
contributes to restlessness and postural distortion 
which interferes with learning. Moreover, it has been 
shown that mental alertness and tendencies toward 
errors and accidents are a function of the thermal en- 
vironment, and that there is an optimum environment 
for every type of activity which is most conducive to 
optimum performance. It is up to the heating and 
ventilating industry to determine, by research and 
experimentation, just how significant an effect good 
comfort conditions have on the educational process, 
just as has been done by the lighting industry in its 
field. Once this correlation has been established, every 
effort must be made to solve in the most economical 
way possible the problems revealed by such research. 
There is no reason why the next 20 years should not 
show the same improvement in classroom conditioning 
as has been made in the last 20 years. All divisions 
of the industry will benefit if this goal is achieved. 
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Scrapbook of Exhaust Hood Design 


Part 8—Ventilation for Melting Furnaces 


JOHN M. KANE 


Chief Engineer, Dust Control! Division, American Air Filter Co., Louisville, Ky. 


Wolverine Brass, Grand Rapids, Mich. 
Fig. 1. Ten tilting furnaces in this melting room are provided 


with complete exhaust enclosures. Furnaces are oil fired, 
600 Ib capacity with No. 225 crucibles. 


Thew Shovel Co., Lorain, Ohio, and 
Ohio Industrial Comm., Div. of Safety & Hygiene 


Fig. 2. Cantilever hood, which can be manually pushed back 
as required to prevent interference, gives good control. 
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Thew Shovel Co., Lorain, Okio, and 
Ohio Industrial Comm., Div. of Safety & Hygiene 


Fig. 3. Each 200 Ib, No. 70 crucible pit furnace has its own 
complete enclosure. Combustion gases and fumes are ex- 
hausted by indraft maintained between front panel and floor. 


XHAUST ventilation designs for melting furnaces 

will vary with the metal melted, the type of fur- 
nace, and the need for collection equipment. In the 
melting of non-ferrous metals, the crucible furnace, 
tilting or pit type, and the rocker or barrel type are 
most frequently encountered. 

The exhaust hood for the tilting crucible furnace 
has often followed a simple flared overhead hood de- 
sign. Natural or mechanical draft is employed and 
exhaust volumes in the order of 4,000 to 6,000 cfm per 
furnace is indicated. Hoods of this type require rela- 
tively large exhaust volumes, are subject to disruption 
of control from cross drafts, and are a considerable 
distance from fume generation during pouring. They 
do, however, provide for minimum interference to the 
charging operation and to tilting of the furnace for 
pouring. 

Several companies have demonstrated that more 
effective enclosures are often possible. In cases like 
those illustrated in Fig. 1, exhaust volume may be re- 
duced to approximately 2,500 cfm per furnace as the 
hood approaches a complete enclosure type with an 
access door in the hood rear for charging and a coun- 
terweighted front panel that can be raised for pouring. 
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Power Valve Co., Cincinnati, Ohio, 
and Kirk & Blum Mfg. Co. 


Fig. 4. This modified canopy hood approaches a booth type 
enclosure with the back drop and side shields that have been 
incorporated in its design. 


The cantilever hood, Fig. 2, offers another solution for 
this type of furnace. 

In the pit type, access must be available to permit 
removal of the crucible. The hood detail illustrated in 
Fig. 3 is one effective method of providing control. 
Exhaust volumes per furnace will be in the order of 
2,000 cfm, sufficient to maintain as indraft of 100 fpm 
through all the openings when the access doors are 
open. 

Control of the rocker type of furnace, as shown in 


Westinghause Air Brake Co., Wilmerdiag, Pa., and 
Kinhlman Electric Co., Bay City, Mich. 


Fig. 5. Access door in rear of hood permits charging this 
70 |b electric rocker furnace. 
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Detroit Bureau of Industrial Hygiene, Detroit, Mich. 


Fig. 6. Hooding for this ladle heater is designed to maintain 

indraft velocities of 300 fpm to counteract rebound from the © 

gas flame; a total of approximately 2,000 cfm is exhausted 
from each station. 


Fig. 4, is quite simple and effective during its melting 
cycle. A more complete enclosure will provide better 
contro’ during the pouring operation. Front side of 
hood is hinged to provide access to the furnace, while 
hinged doors in the back, Fig. 5, are used for charging. 


Locomotive Finished Material, Atchison, Kans. 


Fig. 7. Local exhaust hood installed on roof ring of steel 
foundry electric melting furnace. 
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Fig. 8. To hood this carbide furnace, a room type of enclosure 
was required, in addition to the mechanical charging of the fzed. 


Exhaust volumes for furnaces in this group will usu- 
ally be in the approximate order of 2,500 cfm for each 
furnace. 

Ladle heater ventilation has proved good practice 
in the brass foundry. A canopy type hood for two 


such preheaters, exhausted by 8,000 cfm, is shown in 
Fig. 1. More complete hooding requiring 2,000 cfm 
for each preheater may be possible, as indicated in 


“Fig. 6. 


Paragon Aluminum Co., Monroe, Mich., and 
Michigan Department of Health, Lansing, Mich. 


Fig. 9. Canopy type hoods have proved satisfactory for 
aluminum foundry holding furnaces. 
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Detroit Burcau of Industrial Hygiene 


Fig. 10. Hood for molten cyanide furnace ‘s exhausted 
by 1,500 cfm to provide indraft velocity of 200 fpm. 


The electric arc furnace is used extensively in steel 
foundry practice and occasionally in non-ferrous melt- 
ing. An exhaust hood mounted on the roof ring will 
provide all the advantages of local exhaust ventilation 
with exhaust volumes a fraction of the quantity re- 
quired where general ventilation through roof fans or 
roof ventilators is employed. Fig. 7 illustrates the use 
of local exhaust ventilation with effective hood con- 
struction to confine and prevent dispersion of gases, 
fumes and dust from a melting operation. 

In the metallurgical and chemical field, hoods for 
electric melting furnaces take on the appearance of 
rooms or enclosures over the top of the furnace, as in- 
dicated in Fig. 8. Mechanical charging of the material 
becomes necessary and the hood must provide access 
openings for roding and leveling the charge. Huge ac- 
cess doors permit adding new electrodes by the over- 
head crane. For such furnaces, exhaust volumes of 
25,000 to 50,000 cfm will be required even with the 
effective enclosure noted. 

Modifications of the canopy type hood can be used 
for holding and melting furnaces such as shown in 
the aluminum foundry installation, Fig. 9. A volume 
of 8,000 cfm was exhausted from the two hoods that 
are illustrated. 

For molten cyanide heat-treat furnaces, usually a 
complete cylindrical enclosure can be provided with 
relatively small access opening in the periphery. For 
larger parts, more open hood, Fig. 10, may be neces- 
sary. An overhead hood can be hinged where neces- 
sary to provide access for the operation of an overhead 
crane. 
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® SAND AND RADIANT HEATING 


Sand, a very useful material in its proper place, can 
create a lot of difficulties when present in the floor 
coils of a radiant heating system. Of course, such 
coils are protected at their open ends while lying on 
the site, but the boiler may not be. Recently, a cast- 
iron sectional boiler when dumped on a pile of sand, 
collected quite a lot of this sand in its waterways and 
when erected circulated the sand through the coils 
until they became plugged. The presence of sand hav- 
ing been noted when flushing out the boiler, it was 
decided to blow out the coils under pressure. It took 
400 lb of pressure to do this; fortunately, the coils 
were of copper and withstood the pressure. 


© FREE CARBON IN THE AIR 


In the published works on investigation of atmos- 
pheric dust, no differentiation has been made between 
free carbon and combined carbon, the results of carbon 
analysis usually being expressed as total carbon. Total 
carbon, of course, would include not only the free car- 
bon but all the carbon bound in molecules of the vari- 
ous organic matter in the dust, such as seed spores, 


is my Classroom 


By T. W. REYNOLDS 


cellulose fragments, lint, and many other things of 
similar nature. Although such materials contain car- 


bon, they do not have the soiling properties of free” 


carbon, which is what we are most concerned with in 
such applications as stores, for example. Free carbon 
consists mainly of soot from the combustion of coal, 
coke, oil, wood, and the exhaust carbon from gasoline 
and Diesel engines. 

In order to obtain some idea of the percentage of 
this free carbon constituent in atmospheric dust the 
American Air Filter Company collected samples in 25 
different locations, more than half of these samples 
being collected in April and May of 1949. The samples 
were also analyzed for total non-combustibles, silica, 
and mixed oxides. The silica and mixed oxides repre- 
sent a portion of the non-combustibles, but not all, and 
therefore their sum does not equal the percentage in 
the non-combustible column. The free carbon repre- 
sents only a portion of the combustibles. No analysis 
was attempted to determine the percentage of other 
combustible materials, so they do not appear in the 


table. It is therefore apparent that since analysis was — 


not made to determine all the components, the percent- 
ages will not add up to one hundred. 

The average free carbon content of the 25 samples 
analyzed is 32%. The maximum, 
56%, was found at Shawinigan 


Percent by Weight 


TABLE 1. 
Installation Remarks N 
L ti r ion- 
Carbon Combust. 

Joe Low Corp., Industrial area — intake 27.05 52.51 
N. Elston Ave., on roof of second floor. 
Chicago, Ill. 100% fresh air. 
Phoenix Metal Cap Co., Near RR switchyard. In- 42.27 47.29 
16th Street, take on roof of 4th floor. 
Chicago, III. Not clean area, but typ- 

ical of industrial Chicago. 

100% fresh air. 
Whittier Elem. School, | Good residential area. Air 33.96 50.75 
Pittsburgh, Pa. intake on roof 50 ft above 

street. 70% fresh air. 
Letsche Elem. School, Poor residential area. In- 4665 34.79 
Pittsburgh, Pa. take 40 ft above street. 

100% fresh air. 
South Vocational Near industrial and busi- 36.03 45.08 
High School, ness section — intake 40 
Pittsburgh, Pa. ft above street. 50% 

fresh air. 


Resins, Indian Orchard, Mass., and 
the minimum, 8%, at Travelers 
Insurance Co., Hartford, Conn. 
The free-carbon distribution of 


Mixed these samples is: 
Silica Oxides 
21.46 21.26 % Free Carbon No. of Samples 
40 t 4 
21.78 18.42 30 sd 40 10 
20 to 30 8 
10 to 20 1 
Under 10 1 
24.60 12.73 
Results on samples (1949) from 
Pittsburgh and Chicago are shown 
15.23) 12.1 in Table 1. These are typical and 
illustrate the difference in carbon 
20.07 18.81 that may be expected in the same 


city at different time intervals. 
These variations appear to be as 
great as variations between cities. 
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© ALL IN A DAY’S WORK 


In the midst of all the bustle, the office engineer 
wants to know if you won’t drop everything and dic- 
tate for the record the results of your interview, con- 
ference, or business trip before your memory dims. 
Who knows but you might drop dead and leave some- 
one else holding the bag. It is true that lawyers do 
record each telephone call, just to substantiate later 
fees. Engineers, likewise, can save themselves some 
trouble on rare occasions by having complete notes on 
forgotten things. I doubt, however, whether this theo- 
retical advantage is worth one’s time, paper, and stor- 
age space. As the files grow, ten chances to one the 
notes will become buried anyway. 

Bigger things can be neglected while attending to 
such paper work, so that you turn to your correspond- 
ence and find that the steam traps are said to be leak- 
ing on such and such a job. Now traps sometimes do 
anything but trap, and again they are aptly named and 
trap anything they were not intended to trap. It’s one 
of those things, that the devices we put in to prevent 
troubles, such as plumbing and steam traps and strain- 


ers, do upon occasion create so many troubles in them- 


selves. Still, we couldn’t very well do without them. 
A second letter says that someone with good inten- 


+ tions insulated a high pressure steam line and now 


the steam is too hot for a particular process, and that 
certain of the ducts have been changed in shape and 
now they are so wide that sprinkler heads must also 
be installed below them. You turn to the third letter 
in the hope of better things and learn that out west 
block busters and heavy trucks have been used to de- 
stroy old walls. They have been so effective on demoli- 
tion that resulting vibrations have caused under- 
ground sewage and well water to enjoy one another’s 
company; in fact. one plugged sewer was emptied by 
the municipality by simply pumping out an adjacent 
well. 

A saving sense of humor is a necessary part of all 
construction, so the building superintendent out there 


* cannot miss such an opportunity without terminating 


his missive with “All’s well that ends well.” He is far 
away and safe. 


4 
© FILTER AND COIL ARRANGEMENTS 


A review of plans and actual installations over a 
period of years reveals many different arrangements 
of filters and coils in air conditioning systems. This 
is because of varying requirements from job to job, 
or sometimes for no reason at all. 


Recirculated Air -80% 
r 


Heatz 
(Coil 


Temperin 
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Filters should always be installed ahead of coils to 
keep the coils cleaner. They also tend to decrease tur- 
bulence and stratification at the coils. In Fig. 3, how- 
ever, should the filters have to be serviced while the 
system is operating, then the heating coil should pre- 
cede the filter to avoid freezing of the servicer. 

The usual pressure-type lint screen before an elec- 
trostatic filter evens out the air to a certain extent and 
also prevents sparking where lint is prevalent, as in 
department stores, so that the ordinary filter may be 
omitted. It has been used only in a few cases where 
the approach to the electrostatic filter is so abrupt that 
resulting turbulence causes too high a velocity over 
parts of the electrostatic filter. Such a difficulty may 
be easily overcome if the fan has a convenient means 
for speed reduction. 

The ordinary filter does not increase the efficiency 
of an electrostatic filter and in fact it decreases the 
efficiency, since the electrostatic filter has less work to 
do, the work it would have done anyway if given the 
opportunity. Coils should always be installed after 
electrostatic filters and any sterilizing lamps to keep 
the coils cleaner. 

In Fig. 2 the air at differing temperatures will give 
less stratification because the tempered fresh air, re- 
circulated air, and resultant mix, are at higher than 
outdoor temperatures. Their temperature differences 
are also less. This method gives a smaller coil at the 
outdoor air, but does require two coils, one of which 
must be of the non-freeze type, together with two sets 
of piping connections and controls. A further disad- 
vantage is that it does not allow 100% outdoor damper 
operation, as in Fig. 1. Incidentally, in Fig. 1, as the 
outdoor damper opens wider to an approach of 100%, 
there will be an ever diminishing stratification. 

In Fig. 1 the heating coil after the cooling coil helps 
on re-heat and acts as an eliminator of moisture from 
the cooling coil. In Fig. 3, the heating coil precedes 
the cooling coil to avoid possible freeze-up of the cool- 
ing coil. There is no need of heating coils in Fig. 1 
and 2 when there are booster coils elsewhere in the sys- 
tem. In such an event, the heating coil in Fig. 3 would 
be controlled to heat only to 50F instead of 85F. 

Turbulence set up within a fan cannot always be 
depended upon to eliminate stratification. Sometimes 
colder air seems to follow the scroll of a fan regardless 
of whether the fan blows or draws through the coils. 
Theoretically, a fan should not draw through an elec- 
trostatic filter as the suction set up may cause the air 
(highly cleaned at considerable expense) to become 
contaminated. Actually, the physical conditions are 
often such that this must be done. In the case of 
sterilizing, a blow-through arrangement is a must to 
avoid contamination of the sterile air. 


Recirculated Air -80% 


56"| 


Outdoor Air - 20% -Maximum 100% Outdoor Air -Maximum 20% 


Fig. 


Outdoor Air - Fixed 100% 


Fig. 2 Fig. 3 
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Steps in the Selection of Drying 
Equipment 


S. J. FRIEDMAN 
Engineering Research Laboratory, Engineering Department, 
E. 1. du Pont de Nemours & Co., Wilmington, Del. 


Rules are given for the proper selection of a dryer 
for a given service. Six examples are introduced to 
clarify the procedure in solving special problems. 
Emphasis is placed on the importance of drying 
as a unit operation and methods are outlined for 
classifying dryers. 


LMOST every solid article which is available on 

the market today has been subjected to a drying 

operation at least once, and many have probably been 
subjected to several drying operations. 

Although there are many secondary reasons, the 
principal one for drying a wet solid material is to put 
it in suitable form for marketing, for further process- 
ing, or for preservation. Dry materials can almost 
always be shipped at less expense and with less danger 
from deterioration. Sometimes it is necessary to dry 
materials to permit further processing. Using a dry 
material will often increase the capacity of the proc- 
essing equipment. Many times, controlled methods of 
® drying will give products of unusual physical charac- 
} teristics such as soap powders and flakes. 

Drying of solids can be defined as the operation 
whereby a solid, either in solution, in suspension, or 
wetted by a liquid, is separated from the liquid by the 
application of thermal energy or its equivalent. This 
application of thermal energy distinguishes drying 
from the operations termed dewatering, draining, or 
filtration. 

Unfortunately, distillation and evaporation are 
sometimes used to separate a liquid from a solid and 
these operations can only be distinguished from a 
drying operation by the equipment used. In general, 
distillation and evaporation are used to separate a 
large quantity of liquid from a small amount of solid 
and will only give an incomplete separation so that 
the final removal of the liquid must be accomplished 
by drying. 

The drying operation is sometimes termed a finish- 
ing operation because, particularly in the processing 
of chemicals, this operation usually occurs near the 
very end of the manufacturing process. In general, 
drying will usually follow mechanical dewatering 
equipment such as filters, screens, squeeze rolls, or 
centrifuges because the removal of a liquid from a 
solid is always much less expensive to accomplish me- 
chanically than thermally. Thus, economics will almost 
always demand that as much water as possible be re- 
moved mechanically from a solid before the material 
is subjected to drying. The drying operation is fre- 
quently followed by size reduction, packaging opera- 


tions, and finally storage. With certain types of dry- 
ers it is possible to combine mechanical dewatering 
and grinding with the drying operation. Oftimes this 
will result in a reduced over-all cost for these oper- 
ations. 

Drying is a complicated operation in that a dryer 
will almost always involve several basic operations as 
heat transfer, mass }ransfer, and material transport. 
In some dryers, size reduction, agitation, and dust col- 
lection may also pley an important part. Since (1) a 
number of basic operations are involved in drying; 
(2) several methods are available for accomplishing 
these operations; (3) the sequence can be interchanged ; 
and (4) materials handled may range from fabrics 
and automobile fenders to milk and extremely poison- 
ous dusts, it is understandable why there are so many 
different types of drying equipment marketed today. 
These types will generally vary in (1) the method of 
supporting or transporting the material to be dried, 
and (2) the method of applying heat to the material. 

Thus the problem of selecting the proper dryer for 
a given material revolves about the selection of the 
least expensive equipment for mechanically handling 
the material to be dried while the material is being 
subjected to heat in the most efficient manner. The 
objective is to obtain the highest quality for the prod- 
uct, with a minimum of product loss. The final selection 
will almost always represent a compromise between 
mechanical design, heat efficiency, quality, and product 
loss. However, in the ultimate analysis, drying is pri- 
marily a material handling problem. While it is seldom 
difficult to successfully apply heat to a material, it is 
often quite difficult to handle the material properly 
during drying to give it the desired product form. Such 
problems as shrinkage, particle-size control, dust loss- 
es, uniformity and surface finish will depend (1) on 
the handling of the material, and (2) on the method of 
applying the heat to the material. 


Classification of Drying Equipment 


The selection of the proper dryer for a given mate- 
rial can be facilitated by proper classification of drying 
equipment. A classification of drying equipment can 
be made in three different ways such as (1) the me- 
chanical method used to convey the material being 
handled—rotary dryers, belt dryers and truck dryers; 
(2) by the materials which they are suitable for hand- 
ling—fine powders, large objects and discontinuous 
sheets; (3) by means of which heat is transferred to 
the material being dried. Classification (1) is almost 


Numbers in parentheses refer to bibliography at the end of the 
article unless otherwise indicated. 
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useless since many different classes of materials can 
be handled by the same general mechanical method, 
and the operating characteristics of dryers using the 
same nominal conveying methods may vary widely. 
Method (2) is extremely useful in selecting the type 
of dryer suited to a given material but it will not gen- 
eralize the operating characteristics of the various 
types. A classification of this type is given in Table 2. 
It indicates that suitability of the more common types 
of dryers for handling solutions, slurries, sludges and 
pastes, fine free-flowing powders, granular materials, 
large objects, continuous and discontinuous sheets. 

From the standpoint of understanding the operation 
of the drying equipment, and the effect of the many 
operating variables on its performance, the best 
method of classifying drying equipment is by the pre- 
dominating mechanism by means of which heat is 
transferred to the material (2). Heat can be trans- 
ferred to a wet material by at least four methods such 
as (1) conduction from a warmer solid body; (2) con- 
vection from a heated fluid—usually air; (3) radiation 
from warm surroundings or heated elements; and (4) 
generation of heat within the material by dielectric 
loss in a high-frequency electrical field. Although all 
four methods may be employed simultaneously, in gen- 
eral, only one predominates. 

Marshall (2) has classified those dryers in which 
convection is the predominating mechanism as direct 
dryers; those in which conduction is predominating 
as indirect dryers; and infrared and dielectric dryers 
as a miscellaneous class. Each class also can be arbi- 
trarily broken down further to batch and continuous 
dryers. This method of classification has been used 
for the dryers listed in Table 1. 

Direct Dryers—All dryers of this type, which de- 
pend primarily upon convection to transfer heat to the 
material being dried, have a number of characteristics 
in common. The heating medium is usually air al- 
though inert gases or superheated vapors can be used. 
Temperatures of the heating medium ordinarily range 
up to 1,400F; with special materials of construction, 
higher temperatures can be used. When temperatures 
below the boiling point of water are used for drying, 
increasing humidity in the heating medium will tend 
to decrease the rate of drying. This effect may be very 
serious at temperatures below 100F and in such cases 
it may prove economical to install dehumidifying 
equipment. Generally speaking, the heat efficiency will 
decrease and the investment cost increase markedly for 
dryers of this type as the allowable moisture content 
of the product is reduced to very small values. Since 
the gas directly contacts the material to be dried, its 
velocity is often limited by such factors as surface de- 
formation (ripples in paint drying) or dust loss (for 
fine particles). Dust loss is often a problem, particu- 
larly where the material being handled is very valuable 
or toxic. 

Common Types of Direct Dryers—The more common 
types of direct dryers are listed in Tables 1 and 2. 
Batch direct dryers can ordinarily be classified as (1) 
tray and compartment dryers, or (2) batch through- 
circulation dryers. Since these units are often custom- 
built for the particular product being handled, their 
construction varies widely. Continuous direct dryers 


TABLE 1—CLASSIFICATION OF DRYERS BY METHOD OF 
HEAT TRANSFER 


Direct Dryers 
Batch 


Tray or compartment dryers 

Batch through-circulation dryers 
Continuous 

Tunnel or continuous tray dryers 

Continuous through-circulation dryers 

Direct rotary dryers 

Pneumatic conveying dryers 


Vibrating tray dryers 

Drum 

Cylinder dryers 
Miscellaneous Dryers 

Infrared dryers 

Dielectric dryers 


include tunnel and continuous tray dryers, continuous 
through-circulation dryers, direct rotary dryers, pneu- 
matic conveying dryers, spray dryers, and direct con- 
tinuous sheeting dryers. Tunnel or continuous tray 
dryers and direct continuous sheeting dryers can use 
any of a large number of conveying means and there- 
fore their design depends to a large extent upon the 
material being handled. The other four types are each 
more or less fixed as to the conveying method and 
therefore the specific designs of each type, although 
different in minor details, all have a marked similarity. 

In addition to the dryers which fit into these classes, 
there are available on the market from time to time, 
direct dryers of highly specialized design which may 
be a combination of several of these classes, or com- 
binations of direct with indirect or infrared or dielec- © 
tric dryers. While these dryers are usually well suited | 
to one specific product, generally they will not have the 
wide applicability of the classes mentioned. 

Indirect Dryers—In indirect dryers, the heat re- 
quired for drying is conducted through a solid retain- 
ing wall to the material to be dried. The vaporized 
moisture is then removed, either by natural or forced ~ 
convection, into a gas stream over the material or by © 
the application of a vacuum. Drying temperatures 
will ordinarily range from below freezing (sublima- 
tion drying) to about 1,000F. This top temperature is 
usually limited by the material of which the retaining 
wall is constructed. These dryers are particularly ap- 
plicable to the drying of materials at pressures other 
than atmospheric or under special atmospheres. Since 
a gas medium above the material to be dried is not 
required, or at most only a very small amount is neces- 
sary, solvent recovery can be easily accomplished and 
dusting of the material is seldom a problem. If con- 
densing vapors (usually steam) are used as the heat 
transfer medium, these dryers will have very high 
thermal efficiencies. They will only use heat as it is 
demanded. Since heat must pass through a retaining 
wall of some sort to the material being dried, the ma- 
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Spray dryers 
Continuous sheeting dryers 
Indirect Dryers 
Batch 
Vacuum shelf dryers 
Pan dryers 
Vacuum rotary dryers 
Continuous 
Indirect rotary dryers 
Screw conveyor dryers 
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TABLE 2—DRYER SELECTION CHART 


Material Being Handled 


Pastes 
Liquids , Slurries and 


Direct-Batch 
Tray and compartment 
Batch through-circulation 
Direct-Continuous 
Continuous tray 
Tunnel 
Multiple hearth 
Reversing pan 
Vertical turbo 
Continuous through-circulation 
Travelling screen 
Roto-Louvre 
Multi-Louvre and Vissac 
Vibrating tray 
Crystal filter 
Direct rotary 
Pneumatic conveying 
Spray 
Continuous sheeting 
Indirect-Batch 


xZ 
xZ 


Vacuum rotary 
ndirect-Continuous 
Indirect rotary 

Screw conv 
Vibrating tray 
Drum 


N 
x 
x 
x 
x 
x 
Xx 
x 
x 
A 
x 
N 
N 
x 
x 
Xx 
A 
x 
E 
E 


mm KPRKKKKKKK KKKZ 


Dielectric 


m> XX> >> 
>> KKKKK KKK KK xx xK> 
m> KKK PKKKKKKKK KKKK 
me KKKKKKKKK KK KD 


Key: X-—not applicable; N—can be used but not recommended; S—applicable under special circumstances; E—applicable but expensive; 
e. 


A—applicabl 


terials of construction, and the contact between the 
material being dried and the retaining wall, will often 
have a profound effect upon the drying rate. With 
granular materials and powders, agitation is often em- 
ployed to increase the rate at which heat can be con- 
ducted from the solid retaining wall to the main bulk 
of the material. In general, for any given type of in- 
direct dryers, its capacity will be directly proportional 
to the heating area employed, all other variables being 
held constant. This makes very simple scale-up from 
laboratory or semiworks equipment to plant-scale units. 

Common Types of Indirect Dryers—As with direct 
dryers, the number of different types of indirect dry- 
ers available to a prospective purchaser is extremely 
great. Most of the dryers, however, can be placed in 
the categories shown in Tables 1 and 2 for indirect 
dryers. Batch dryers can generally be classed as 
vacuum shelf dryers, agitated-pan dryers, and vacuum 
rotary dryers. The continuous indirect dryers can be 
broken down generally into screw conveyor dryers, 
vibrating tray dryers, indirect rotary dryers, drum 
dryers, and cylinder or can dryers. 

Unclassified Dryers—Two general classes of dryers 
cannot be classified as either direct or indirect dryers. 
These are infrared dryers and dielectric dryers. 

Infrared Dryers—These depend primarily upon ra- 


diation to supply heat to the material being dried. They 
are most applicable to the drying of thin layers of 
material, such as paints and lacquers. In addition, in- 
frared dryers are often used as boosters for other dry- 
ing equipment to obtain an increase in capacity. If 
electricity is used as the energy source, the power costs 
will generally be 2 to 4 times as great as other drying 
methods. If gas-fired burners are used as a source of 
radiant energy, gases from the burners must be al- 
lowed to lose their heat by convection to the material 
being dried or else the heat economy will be poor. 

Dielectric Dryers —- These units depend upon the 
dielectric loss of a material when placed in a high- 
frequency alternating electrical field to generate the 
heat required for drying. This method is most appli- 
cable to the drying of bulky materials such as foundry 
molds and foam rubber. Power cost may be 10 times 
as great for dielectric drying as for ordinary drying 
methods, and both investment and maintenance costs 
are also liable to be high. 

With both infrared and dielectric heat, the dryers 
are usually tailor-made for the product being handled. 
Only in this manner can effective use be made of the 
energy available. 

Because of the numerous types of dryers which are 
available to a prospective purchaser, it is often ex- 
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tremely difficult to select the best dryer for a given 
material. However, proper selection is important. 
Most dryers are inflexible. They operate successfully 
over narrow ranges of temperatures and production 
capacities. The dryer frequently fixes the final form 
of the product. Material that is drum-dried will have 
a final form that is different from a spray-dried mate- 
rial. Often the selection of the dryer establishes other 
parts of the process. Installation of a batch dryer will 
many times make continuous dewatering or grinding 
equipment appear unattractive. For these reasons it 
is always best to give ample consideration to the 
selection of a dryer for a given process as soon as the 
process looks economically attractive. 


Procedure for Dryer Selection 


Since selection of the proper dryer for a given ma- 
terial is usually very important, a systematic method 
of making this selection is almost always justified. A 
general procedure for dryer selection will consist of 
four steps as follows: (1) the field of drying equip- 
ment should be surveyed and the most suitable dryers 
should be selected; (2) a preliminary cost estimate 
should be made of the drying operation when using 
the various types of suitable dryers; (3) based upon 
the results of this survey, drying tests should be con- 
ducted in prototype or laboratory units of the dryers 
which appear most promising; (4) from these tests, 
company cost estimates of these dryers when handling 
the material in question can be prepared, and samples 
of product can be obtained for quality evaluation. With 
this information, final selection of the proper dryer 
can be made on both a cost and a quality basis, 

This procedure need not be followed in detail for 
every drying problem, but when the installed cost of 
the drying equipment exceeds $10,000, or when the 
product quality is extremely important, it is believed 
that the procedure will result in considerable over-all 
cost and quality savings. 


Preliminary Selection of Drying Equipment 


A number of factors may enter into the final selec- 
tion of a dryer. However, before even a preliminary 
selection of the type of drying equipment is made, it 
is best to list as many as possible of the controlling 
factors. This will almost always eliminate a number 
of the different dryers from consideration. The fol- 
lowing paragraphs list typical important factors. 

Properties of the Material Being Handled—The 
physical characteristics of the wet material are 
of prime importance—whether it is a liquid, sticky or 
free-flowing. Similarly the physical characteristics, 
when dry, should be known. The toxicity and flam- 
mability of the material must be considered from the 
safety standpoint. While the corrosiveness and abra- 
siveness of the material, both in the wet and dry con- 
dition, will determine the materials from which the 
dryer must be constructed, the particle size and shape 
will often determine the methods by means of which 
the material can be successfully handled. The value 
of the material being dried may influence the final de- 
cision, since a high cost material will preclude the use 
of dryers from which yield losses may result. 


Drying Characteristics of the Material — The 
type of moisture associated with the material 
may influence the dryer selection. It is important to 
know whether the moisture is (1) all on the surface 
of the material (sand, crystalline salts) ; (2) dissolved 
in the solid (soap, some polymers); (3) adsorbed on 
the solid (silica and alumina gels) ; (4) in the form of 
a hydrate; or (5) any combination of these possibili- 
ties. The initial and desired final moisture content will 
directly determine the size of the equipment required. 
Permissible drying temperatures should be known. 
This is often difficult to evaluate, since the permissible 
drying temperature is almost always a function of 
drying time. Heat-sensitive materials can often be 
subjected to temperatures several. hundred degrees F 
higher in spray or flash dryers, where the drying time 
is a matter of seconds, than would be permissible in 
tray dryers where the drying time is a matter of hours. 
Based upon experience, the drying time in different 
types of dryers should be estimated whenever possible. 

Flow of Material to and from Dryer—lIn this cate- 
gory, the most important factor is the quantity of ~ 
material to be handled per unit of time. The operation 
prior to and following the drying step should be known. 
Whether these associated operations are batch or con- 
tinuous in nature may influence the selection of the 
drying equipment. Also, the possibility of combining = 
drying with either a dewatering or grinding operation 
should be considered. 

Product Qualities—Since the drying operation is 
frequently the last operation in a process prior to 
packaging and final marketing, the quality of the? 
product from the dryer may be fixed either by existing > 
or proposed product specifications. These specifica~7 
tions may cover a wide variety of properties. Shrink-) 
age of the product after drying (cloth) or durin 
drying (pottery and wood) may be important. Man 
products as pharmaceuticals, pigments and food prod-' 
ucts must be free from contamination. Uniformity of 
final moisture content may influence subsequent use 
of the material. Specifications on product decom-@ 
position must almost always be considered with tem-F 
perature-sensitive materials. The state of subdivision 
of the product and its uniformity will often influence 
product salability or end uses. Bulk density of the 
pioduct will have an important bearing on packaging 
method and shipping costs. SS 

Recovery Problems—Two principal recovery prob- ; 
lems may be involved in a drying operation. The first 
is recovery of any dust which may be formed. Dust — 
recovery equipment is almost always justified econom- 
ically, particularly if the material is of moderate value. 
In addition, regard for elimination of atmospheric pol- 
lution may necessitate dust recovery. If toxic mate- 
rials are handled, dust control will be required as a 
personnel safeguard. 

The second recovery problem is met when handling 
solvent-wet materials. Whenever possible, solvents 
should be recovered. A loss of solvent equivalent to 
just 1% of the solvent on the material before drying 
may represent an expense greater than the cost of the 
entire drying operation. When handling solvent-wet 
material, indirect dryers are much more generally 
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TABLE 3—DATA REQUIRED FOR SOLVING EXAMPLES FOR SELECTION OF DRYING EQUIPMENT 


Item | Example 1 


Example 2 


Material Characteristics 


Designation Inorganic salt Organic 


compound 


0.35 
100 microns 


Specific heat, Btu/(Ib)(F) 
Mean particle or product size 


0.21 
1800 microns 


None 
None 


T oxicity 


Dry bulk density; Ib/cu ft 
Liquid to be removed 
Wet form 


80 
Water 
Granular, 
relatively 
free flowing 
Granular, 
free flowing 


Benzene 
Sludge 


Desired dry form Free flowing, 
non- 


lumpy 
55 
0.1 


Est. initial moisture content, 
% dry basis 
Desired final moisture content, 
% dry basis 
Max. allowable temperature 
wet, F 375 
Max. allowable temperature 
375 


80 


3.6 
0.1 
140 


225 
70 


Batch 
filtration in 
filter press 
Grinding 


ry, 
Temp. of wet material, F 


Production Requirements 


Continuous 
Process prior to drying 


centrifuge 
Process following drying Storage 
_ Maximum continuous production 
rate, dry, lb/hr 
Batch size, dry, Ib 
Number of batches per day 
Required evaporaticn rate, Ib “hr 


acilities at Site 
Existing or new plant 
Space available at site 


Existing 
Second floor 
available, 
2 ft 


floor space 
Fuel available 


Heating value of fuel available 135,000 


Btu/gal 
150 and 35 
220 and440v, 
60c 


Pressure of steam available, 


Ib/sq in 125 and 25 


Electrical power available 


$1.25/Ib 
0.031 


st Information 

Value of product 

Value of solvent, $/Ib 
Labor cost, $/hr 
Electrical cost, $/kwh 
Steam cost, $/1,000 Ib 
Fuel cost 

Depreciaticn rate, % /yr 


$.04/Ib 


Note: Example 3—~shrinkage should be kept at a minimum. Exampl 
tamination, only stainless steel construction can be used. 


May be toxic 


stainless steel 
40 


head room, 
15 ft by 40 ft 


220 and440v, 


Example 3 Example 4 


Example 5 | Example 6 


Organic Wood chips Fabric 
cellular 


blocks 


0.2 0.55 0.40 
6x8Bxlft %x%xI1/16 40-in. wide 
in, J 


None 
None 


Water 
Solution 


Free flowing, 
soluble 
powder 


50 400 
3 7 4 
180. 250 225 ? 


180 180 225 ? 
100 50 90 150 
Leeching Storage 


Coating Evaporation 


Cutting into 


Packaging 
smaller blocks 


Slitting Packaging 


150 


Existing 
One room 
available, 

25 ft by 35 ft 
by 12 ft 
high 


Existing 
None 


Gas 
500 
Btu/cu fr 
150 and 25 200,125, 


and 25 
220and440v, 220and440v, 
60¢ 60c 


$1/cu ft $.05/Ib 


Oil 
140,000 
Btu/gal 
125 and 25 150 and 35 


220and440v, 220and440v, 
60c 


$2/sq yd 


5—-fabric should be dried without shrinkage. Example 6- -to prevent con- 


applicable and less expensive to operate, over-all, than 
direct dryers. 

Facilities at Site—If a dryer is to be installed in 
an existing plant or factory, a number of factors must 
be considered. While these same factors must be kept 
in mind for new plant sites, they may not be quite as 
important as for an existing plant. Space available 
may limit the type of equipment which can be installed. 
100 
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The temperature, humidity, and cleanliness of the 
air may be significant. Available heat sources, par- 
ticularly where waste steam or flue gases can be used, 
mzy govern the equipment selection. Type and avail- 
ability of electrical power, expressly if infrared or 
dielectric drying is being considered, may be impor- 
tant. Permissible noise, vibration, and dust are often 
factors. If a dryer is to be installed in an air con- 
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Organic 
liquor 
== || None None None 
iveness Must use None None None 
Type 304 
| 3 12 
| | Water Water Water 
Block Chips Sheet 
Block Chips Sheet 
1,000 1 block 900 
3 100 4 
68.8 492 255 645 594 
é. J 2.00 1.85 2.25 1.65 1.90 2.00 
0.01 0.01 0.007 0.012 0.01 0.01 
> 1.00 0.90 1.25 1.00 1.00 1.30 : 
5 7 6 5 6 8 ; 
\ 


ditioned area, high heat losses will result in increased 
air conditioning costs. The physical location of the 
wet material before drying, its probable final storage 
place, and available exhaust gas outlets may govern 
both location and type of dryer. Weight limitations 
on existing floors or foundations must be considered. 


Actual Preliminary Selection 

When the foregoing items are established, enough 
information is then available to make a selection of 
the dryers. Not only is this information needed to 
make the preliminary selection, but it is the same 
information which most reputable vendors of drying 
equipment like to have before submitting price quota- 
tions on their drying equipment for a given job. This 
information can be most easily summarized in a form 
similar to that shown as Table 3. 

With this information at hand, Tables 2 and 4 can 
be used to make a preliminary selection of the dryers 
which may be suitable. At this stage, all dryers which 
appear even remotely suitable should be listed. De- 
pending upon the material being handled, the number 
of dryers which can be considered may range from 1 
or 2 up to as many as 6 or 8. 

Except when handling very special materials, many 
times it is a mistake merely to order another dryer 
of an existing type when increased capacity is re- 
quired. Although this is undoubtedly the easiest 
solution, it precludes the possibility of process im- 
provement or cost reduction. Numerous improvements 
in drying equipment and techniques are being brought 
on the market every year and, wherever possible, these 
should be incorporated in new construction and ex- 
panded facilities. In addition, the increased knowl- 
edge of the product being handled, gained over years 
of production, may have eliminated or reduced in 
number many of the factors considered important 
when the first dryer was selected; other factors may 
be more vital than originally considered. Also, product 
specifications may have been changed in the interim. 
Thus, if a major expansion of drying facilities is being 
considered, the same care should be given to the final 
selection of equipment as would be given to drying 
equipment for a new product. 


Initial Comparison of Dryers 


After the dryers which may prove applicable have 
been selected, it is wise to make a critical comparison. 
This is particularly important if a number of dryers 
appear suitable, for it will usually help reduce the 
types of dryers to be considered. 

The principal basis for comparison should be the 
operating and investment costs of the various dryers. 
To estimate these costs, it will be necessary first to 
estimate the size of the equipment which will be re- 
quired. While such methods are beyond the scope of 
this article, the size can be estimated either from data 
oa existing dryers, if such data are available, or from 
published data in the literature. Much of this plus 
considerable new data has been summarized by 
Marshall and Friedman (3). 

Once the approximate sizes of the types under con- 
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sideration are known, the investment costs and prob- 
able operating costs should be estimated. Although 
this information is not easily compiled, because little 
has been published on operating or investment costs 
of dryers, Marshall and Friedman (3) give fairly 
complete data for estimating roughly the labor, power, 
fuel, and investment for most of the common types of 
dryers. Investment costs of some dryers have also 
been given by Bliss (5), Chilton (6), and Tyler (7). 
When using investment costs from any of these sources 
it is important that the costs be brought up to date 
by use of appropriate equipment cost indexes, such 
as are published by Engineering News-Record or 
Chemical Engineering. 

If investment cost data cannot be obtained from 
these sources, preliminary quotations from vendors of 
the equipment being considered can often be obtained. 
It will usually be necessary to furnish the vendor with 
all the information listed in Table 3 plus your esti- 
mated size for his equipment. Many of the reputable 
vendors will not quote on a dryer unless the size is 
specified or they are allowed to test the material. 
Since it is costly and time-consuming to run tests at 
this initial stage, it is almost always better to ask 
for a quotation on a given size, provided the size can 
be estimated within reasonable limits. 

After operating and investment costs of the various 7 
dryers are estimated, these should be critically com- 
pared. Dryers which appear unattractive economically 
should be discarded from consideration. It is impor- 
tant to include solvent and dust losses as operating 
costs in this comparison, since these may overshadow 
all of the other costs. It may also be necessary to 


consider not only the drying operation but also the 
processes preceding and following drying (such as 


filtration, grinding, and solvent recovery problems) to ~ 
obtain the complete economic picture. The type of 
dryer may influence these operations. Only in the case ~ 
where unique and valuable properties may be im-~ 
parted to the product by a special dryer, should any 
type receive further attention, that is more expensive 
to purchase or to operate than others. Usually this 
preliminary economic analysis will reduce the number 
of possible dryer types to 4 or less. 


Drying Tests 


Before the final type and size of dryer for a given 
material can be selected, it will almost always be 
necessary to conduct drying tests with equipment 
simulating that of the plant size dryer being con- 
sidered. Insofar as possible, these tests should be 
conducted for all types of dryers deemed applicable, 
after the preliminary comparison. These tests will 
permit an accurate estimate of the plant scale size 
ef each dryer and will also furnish some material for 
product evaluation. 

Almost all of the large and reputable vendors of 
drying equipment maintain laboratories in which dry- 
ing tests can be run, often at no expense to the pro- 
spective customer. It is always wise, whenever pos- 
sible, to avail oneself of these facilities for (1) it 
insures proper conduction of the tests and correct 
interpretation of the test results; and (2) less expense 
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will be involved in running the tests in the vendors’ 
laboratories than in purchasing or constructing a suit- 
able pilot plant dryer for the tests in one’s own plant. 

When conducting tests in vendors’ laboratories, a 
representative who is acquainted with the material, 
its properties, its desirable final form, and the pro- 
posed process details should be present. He can 
help plan test work, specify maximum temperatures 
and air velocities, answer questions concerning toxic- 
ity, probable damage to the material, allowable mate- 
rials of construction, and production requirements. 
He can see the vendors’ equipment and laboratory, 
and meet the engineering staff. He will thus obtain 
some concept as to the reliability of the results ob- 
tained. Because of first-hand knowledge of many dry- 
ing problems, the vendor may offer valuable process 
suggestions to the representative during the tests. 

The extent of the test program will depend to a large 
extent on the difficulties encountered in handling the 
material and the rigidity of the specifications on the 
product. Because plant size dryers are expensive and 
relatively inflexible, it is wise to conduct sufficient test 
work on the small-scale equipment to establish opti- 
mum operating conditions for the plant dryer. This 
will consist usually of establishing maximum points 
of operating temperature, loadings, and air velocities. 

When conducting drying tests, it is imperative that 
the material tested be the same as that to be handled 
in the final installation. This means that, prior to con- 
ducting drying tests, mechanical dewatering or filtra- 
tion tests must frequently be conducted to establish the 
initial moisture content of the feed to the dryer. The 
particle size and prior treatment of the material to be 
dried must be the same as that contemplated for the 
final installation. Differences in prior treatment may 
affect not only the drying time of the material but also 
the allowable air velocity and sticking or caking qual- 
ities of the wet or semi-dried material. 


Interim or Pilot Plant 


Often in the development of a new product, an in- 
terim or pilot plant is constructed. This plant should 
employ the same type dryer as will be used in the final 
large plant. Therefore, drying tests on several differ- 
ent types of dryers should be made before the interim 
plant is built. Use of existing drying equipment for 
this interim plant will often be false economy unless 
the available equipment just happens to be the opti- 
mum type for the material being handled. The reason 
for this is that over 90% of the time the type of dryer 
used for the interim plant will be installed in the final 
plant because operating know-how has been obtained 
with this type dryer and because customer acceptance 
of the product which it produces has been established. 
Therefore, a change of dryer type between interim and 
final plants is seldom tolerated. 

However, if the final dryer type is selected before 
the construction of the interim plant, this plant will 
serve to train operators for the new equipment. Many 
of the problems which might be encountered in the 
final plant can be solved. In general, the test work at 
vendors’ laboratories can be restricted to just that 
necessary to obtain quotations on a final dryer and an 


interim dryer, if an interim plant is to be constructed. 
If such a plant is not constructed, the test work at the 
vendors’ laboratory should be expanded to cover all 
conceivable operating conditions. It may also be de- 
sirable to have large batches of the material dried in 
the type dryer finally selected for customer evaluation. 
It is customary to pay the vendor for such service. 
Sometimes custom-drying companies can be found 
which employ the type dryer under consideration and 
large batches of material can be processed by these 
concerns at a relatively nominal cost. 


Final Selection of Dryer 

After the test work has been completed, price quota- 
tions should be obtained for the dryers still under con- 
sideration, based on the estimated plant production 
capacity. Whenever possible, competitive quotations 
should be obtained for each of the types. After repre- 
sentative quotations are available, the installed cost 
of each dryer should be estimated. 

Once the installed investment cost of each of the 
dryers has been established, the operating cost should 
be estimated, including depreciation and maintenance 
charges. Data on fuel consumption and electrical 
power requirements will usually be furnished with the 
quotations. Labor requirements must be decided upon 
by the operating personnel involved. 

These operating and investment costs of the various 
dryers involved shculd then be compared critically. The 
dryer which will perform at the lowest operating cost 
consistent with the investment involved, should be 
selected as the dryer for final installation. As was 
pointed out previously, it is often necessary to con- 
sider some of the operations prior to and following 
the drying operation to obtain a valid cost comparison. 
Some of the items which may overshadow the operat- 
ing or investment cost of the drying operation alone, 
follow: 


(1) Product quality should almost never be sacrificed 
to reduced costs. This is particularly true when 
handling costly materials. 

(2) Dusting, solvent, or other product losses of only 

a small fraction of the total material handled may 

cost more than the entire drying operation. 

Outside construction is possible with somé dryers 

and this may save substantial investment in build- 

ings. 

(4) Reduced investment for filtration, grinding, con- 
veying, or packaging equipment may justify the 
installation of a more costly dryer than would be 
considered if drying equipment alone were com- 
pared. 

(6) Bulk density of product will directly affect the 
cost of packaging. When expensive containers are 
to be used for the product, a high bulk density is 
generally desirable. 


(3 


If all of the enumerated factors are considered when 
selecting a dryer, the engineer responsible for its 
choice can feel certain that he has recommended for 
installation the best and most economical dryer for 
the given service. At the same time he has built up a 
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TABLE 5—PRELIMINARY COST ESTIMATE FOR EXAMPLE 1 


| 


Type of Dryer 


Tunnel 

Conveying-screen 
Roto-Louvre 

Direct-rotary 

Pneumatic conveying 
Indirect rotary (steam-tube) 
Screw conveyor 

Vibrating tray 


N—OWNNWW 


back-log of experience and information which will 
assist in the start-up and operation of the final equip- 
ment. 


Examples of Dryer Selection 


The following examples are given of the selection of 
drying equipment for different materials. The basic 
data for all of the examples are contained in Table 3. 


Example 1 


Conditions—In this example an inorganic salt is to 
be dried prior to further processing. Complete condi- 
tions are given in Table 3. 

Preliminary Selection—Referring to Tables 2 and 4, 
and excluding all batch dryers since they would be too 
expensive to operate economically at the desired con- 
tinuous production rate, the dryers which might be 
used are: tunnel, continuous through-circulation, Roto- 
Louvre, direct rotary, pneumatic conveying, indirect 
rotary, screw conveyor, and vibrating tray. Dielectric 
and infrared dryers are excluded from consideration 
because of their high operating costs. 

Using data which are available for estimating costs 
(3, 5, 6, 7), the order-of-magnitude of installed and 
operating costs for these various dryers can be pre- 
dicted. See Table 5. 

As a result of this comparison, the tunnel dryer can 
be excluded from further consideration because of the 
high operating cost. For this particular drying job, 
labor will be the principal cost and the tunnel dryer 
will require more labor than the other types because 
of loading and unloading trays. In addition to the 
tunnel dryer, the conveying-screen dryer can be elimin- 
ated because of high investment cost coupled with the 
probability of plugging of the screen. The vibrating 
tray also can be neglected because of its probable high 
investment cost. This then leaves only 5 dryers for 
further consideration. 

Drying Tests—Drying tests are now conducted in 
small-scale dryers of the types still under considera- 
tion. The results of these tests are as follows: 


Roto-Louvre dryer—A satisfactory dry product was 
obtained. No lumping or streaking occurred dur- 
ing drying. Dust losses appeared to be about 0.1% 
of feed. 

Direct-rotary dryer—A suitable dry product was 
obtained with no sticking in the dryer. Dust 
losses appeared to be about 0.1% of feed. 


Pneumatic conveying dryer—It was found that two 
stages were required to obtain the required 0.1% 
of final moisture content. Dust losses were about 
0.1% in each stage. 

Steam-tube rotary dryer—A satisfactory dry product 
was obtained with no sticking to the tubes. Dust 
losses were negligible. 

Screw conveyor dryer—A satisfactory dry product 
was obtained. Dust losses were negligible. Some 
degradation in crystal size was noted. 


With these test results, all dryers appeared applic- 
able. Thus, quotations were obtained for all. 

Final comparison—Sufficient data are now on hand 
to make a critical cost comparison of the five different 
dryers. This is done with the results shown in Table 6. 
The dryer which will be the most economical to operate 
is the steam-tube rotary dryer. The dryer least expen- 
sive to install is the pneumatic conveying dryer. The 
savings in operation by using a steam-tube dryer 
rather than a pneumatic conveying dryer will amount 
to almost $2,000 per year. These savings will easily 
justify the additional expenditure of $2,647. Thus, the 
steam-tube dryer should be selected for this drying job. 


Example 2 


Conditions—An organic compound which is produced 
in 1,000 Ib batches every 8 hours is to be dried. It may 
be toxic and it comes from a slurry in benzene, which 
is both toxic and flammable. Because of solubility re- 
lationships, the wet solid should not be heated above 
140F although the dry solid can stand 225F for long 
periods of time without serious deterioration. 

Preliminary selection—From Tables 2 and 4, the 
dryers which appear to be most applicable are: vacuum 
shelf, agitated-pan, vacuum rotary, screw conveyor, 
vibrating tray, and possibly pneumatic conveying. All 
direct dryers except the pneumatic conveying or flash 
dryer were discarded because of the need for solvent 
recovery and possible flammability dangers. The pneu- 
matic conveying dryer can be used with an inert 
gas system since it is relatively easy to make it a closed 
system. All of the indirect dryers must be heated by 
hot water not exceeding 140F during the first part of 
the drying cycle, although, toward the end, 5 lb steam 
can probably be used. The pneumatic conveying sys- 
tem will probably require mixing of the wet filter press 
cake with dry solids to make it handle well. However, 
it can probably be used as part of a closed system 
grinding mill, and both grinding and drying can be 
accomplished simultaneously. 

Preliminary investment and operating cost figures 
are listed in Table 7. 

From this comparison, the dryers which appear most 
promising are the vacuum rotary, screw conveyor, vi- 
brating tray, and pneumatic conveying dryers. Both 
the vacuum tray and the agitated-pan dryers will re- 
quire more labor than the other dryers. However, the 
screw conveyor, vibrating tray, and pneumatic convey- 
ing dryers will require intermediate storage so they 
can be operated continuously. 

Drying Tests—Drying tests with the material in 
question were conducted in the semi-works units of the 
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| Operating 
| Cost, $ $/100 
12,000 
16,000 
10,000 
9,000 
5,000 
9,000 
7,000 
18,000 


dryers still under consideration. The following results 
were obtained: 

Vacuum Rotary Dryer—A satisfactory dry product 
was obtained when using hot water at 140F as the 
heating medium for 2/3 of the drying cycle fol- 
lowed by water at 200F for the remainder of the 
cycle. In a dryer 1.5 ft dia by 2 ft long, a total 
time of 3 hours was required for proper drying. 

Screw Conveyor Dryer—Under all conditions of op- 
eration, the material tended to plug the screw con- 
veyor. This dryer was dropped from consideration. 

Vibrating Tray Dryer—Wet material did not convey 
satisfactorily. Mixing dry material with wet feed 
did not improve conveying. Further work consid- 
ered unwarranted. 

Pneumatic Conveying Dryer—Inert gas temperature 
was limited to 140F with wet or partially wet 
material. About 3 parts of dry material had to 
be recirculated with 1 part of wet material to 
achieve satisfactory handling. It appeared that 
4 stages would be required to obtain the desired 
final moisture content. Bag collectors will be re- 
quired to prevent excess product loss. A hammer 
mill could be used in the last stage to suspend the 
material in the air stream, thus accomplishing 
grinding as well as drying. 

From these tests, only two dryers were left for ac- 
tive consideration and quotations for these two types 
were obtained. 

Final Comparison—A company estimate of invest- 
ment and operating costs was prepared as listed in 
Table 8. 

With this cost data it was decided to install the 
vacuum rotary dryer despite its $17,000 greater in- 
vestment cost and the need to supply grinding equip- 
ment, which would not be required for the pneumatic 
conveying dryer. The reason for the choice was the 
smaller toxicity and explosion risks with the vacuum 
rotary dryer. The operating cost of combined drying 
and grinding with the vacuum rotary would be about 
$4,000 less annually than with the pneumatic convey- 
ing dryer. 


TABLE 7—PRELIMINARY COST ESTIMATE FOR EXAMPLE 2 


Operating 


Type of Dryer Cost, 
$/100 Ib 


Vacuum tray 
Agitated-pan 
Vacuum rotary 
Screw conyeyor 
Vibrating tray 
Pneumatic conveying 


TABLE 8—FINAL COMPARISON OF COSTS FOR EXAMPLE 2 


Item 


Space required, ft 12x12x12 
Purchase cost, including 
auxiliaries, $ 
Installation cost, $ 
Total installed cost, $ 
Operating costs, $/100 Ib 
Steam 


Total operating costs 


Example 3 


Conditions—Cellular blocks, 8 ft x 6 ft x 1 ft, of an 
organic material are to be dried at the rate of 100 
blocks per day. The maximum allowable temperature 
for any extended period of time is 180F, although 
slightly higher temperatures can be used for short 
periods. Since this material is sold by volume, it is 
desirable to keep shrinkage of this substance to a_ 
minimum. 

Preliminary Selection — From 
Tables 2 and 4, the dryers which 


TABLE 6—FINAL COMPARISON OF COSTS FOR DRYERS CONSIDERED IN 
EXAMPLE 1 


appear applicable are tray, tunnel, 
vacuum tray, and dielectric. Since 
the number of dryers is small and 


Direct Pneumatic | Screw 
Rotary Conveying 
i 


Rotary Conveyor 


since shrinkage is so important, 
Item the preliminary cost comparison 
can be eliminated. 

Drying Tests—Drying tests were 
conducted in only 3 semi-works 
dryers since test data in tray dry- 
ers can be extended to tunnel dryer 
design. The results follow: 

Tray Dryer—Total drying time 
at 180F was 20 hours. Shrink- 
age amounted to 15% by vol- 
ume during drying. 

Vacuum Tray Dryer—Total dry- 
ing time at 26 inches of vacuum 
was found to be 16 hours with 
a shelf temperature of 180F. 
Shrinkage amounted to 13% 
by volume during drying. 
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| Louvre 


| 


Roto- | 


Space required, ft 
Purchase cost, including 
auxiliaries, $ 


5x12x8 5x20x8 6x6x8 4x12x8 3x25x8 


5,000 2,400 4,000 
Installation cost, $ 3,000 2,050 3,000 
Cost of building space 


for dryer, $ 288 385 
Fotal installed cost, $ 4,738 


6,250 
3,100 


Operating costs, $/100 Ib 
Steam 


Total operating cost 
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30,000 
35,000 
40,000 
20,000 
40,000 
16,000 
| Vacuum Pneumatic 
|| Rotary Conveying 
Oryer Dryer 
Electricity 0.033 0.080 
Labor 0.237 0.493 
Maintenance 0.344 0.129 
Depreciation 0.302 0.181 
Losses 0.015 0.672 
0.964 1.685 
Electricit 
Labor 
Mainte 
Deprecia 
Losses 


TABLE 9—FINAL COMPARISON OF COSTS FOR DRYERS CONSIDERED IN 
EXAMPLE 3 


promising dryers are the direct 
rotary, pneumatic conveying, and, 


| 

Tray 

Item D | 


indirect rotary dryers. The con- 
tinuous through-circulation and 
screw conveyor dryers will prob- 
ably be too expensive and the 


Space required, ft 
Purchase cost, including 
auxiliaries, $ 
Installation cost, $ 
Cost for new building, $ 
Total installed mat 
iting costs, 
$/100 blocks 
Steam 
Electricity 
Labor 


120x40x12 120x30x 12 


Maintenance 

Depreciation 

Losses 

Maintenance and de- 
Preciation on build- 
ing 


110x 40x 12 


tunnel dryer will require more 
labor than other types, as well 
as being expensive. 

Drying Tests — The following 
results were obtained in semi- 
works tests of the 3 dryers under 
consideration : 

Direct Rotary Dryer—A sat- 
isfactory product was ob- 
tained if parallel air flow 
was used. A maximum inlet 
air temperature of 300F 
could be employed without 


20 x 30x 8 


Total operating costs 


charring. 


Dielectric Dryer—Total drying time of 12 minutes 
required. Shrinkage amounted to 5% by volume 
during drying. 


From these tests all of the dryers appear applicable 
and quotations are obtained. 

Final Selection—Company estimates of installed and 
operating costs resulted in the comparison given in 
Table 9. Of the conventional drying equipment, the 
tunnel dryer is the least expensive, both to purchase 
and to operate. However, all of the conventional equip- 
ment would require a new building to house it and the 
shrinkage losses would amount to a major fraction of 
the operation cost. For these reasons the operating 
cost of the dielectric dryer, which can be installed in 
the existing building, is substantially less than that 
of the other dryers. Total operating savings in excess 
of $100,000 will more than justify the additional $157,- 
000 investment required for the dielectric dryer. It is 
important to note, however, that the marked decrease 
in the shrinkage loss was required to justify this ex- 
nsive equipment. 


xample 4 


Conditions—Wood chips are to be dried from an 
initial moisture content of 40% dry basis to 6% mois- 
ture at a rate of 750 lb per hr. 

Preliminary Selection—Tables 2 and 4 indicate that 
tunnel, continuous through-circulation, direct rotary, 
pneumatic conveying, indirect rotary, or screw con- 
veyor dryers might be applicable. Batch dryers are 
excluded since their operation at the required produc- 
tion levels would be more expensive than continous 
dryers. Dielectric and infrared dryers are not con- 
sidered because their high operating cost could never 
be justified for the low cost product being handled in 
the process. 

A preliminary cost estimate for these dryers is 
listed in Table 10. 

From this comparison, it is apparent that the most 


Pneumatic Conveying Dryer 
—Two stages, each 100 ft 
long, were required to ob- 

tain the required final moisture content. A satis- 

factory product was obtained. Air at 500F could 
be employed for drying. 

Indirect Rotary Dryer—A steam-tube rotary dryer 
was tested. Even with atmospheric steam in the 
tubes, some overdrying and charring occurred. This 
dryer will be unsuitable. 

Final Selection — A comparison of the company 
estimate of operating and investment costs of the two 
dryers still under consideration is given in Table 11. 

From this it is evident that a two-stage pneumatic 
conveying drying system will be the least expensive 
to install and operate. In addition, no building space 
is required to house a dryer of this type, whereas it 
is generally advisable to protect rotary dryers from 
the weather. 


Example 5 


Conditions—A fabric is to be dried after coating. 
In order to avoid product loss, since it is sold by area, 
it is essential to keep shrinkage during drying to a 
minimum. During coating, both sides of the fabric 
become wet with the coating material. It is necessary 
that the finish on both sides of the fabric be un- 
blemished. 

Preliminary Selection—Reviewing Tables 2 and 4 
for the types of dryers which might be used, it is 
apparent that a direct continuous sheeting dryer will 


TABLE 10—PRELIMINARY COST ESTIMATE FOR EXAMPLE 6 


Operat'ng 
Cos' 


Type of Dryer Installed 


Tunnel 

Continuous through-circulation 
Direct rotary 

Pneumatic conveying 

Indirect rotary 

Screw conveyor 
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| 
Tunnel — Dielectric 
Dryer D Dryer * 
80,000 60,000 225,000 225,000 . 
40,000 35,000 * 85,000 70,000 
55,000 43,000 53,000 eee 
175,000 138,006 363,000 295,000 
92.10 80.60 28.80 ls 
10.07 5.03 22.40 67.20 
96.00 48.00 96.00 48.00 
18.17 14.46 66.00 89.80 
18.17 14.46 47.10 44.90 
720.00 720.00 624.00 240.00 
12.05 9.42 11.61 
966.56 891.97 895.91 489.90 
| 
4 
! 
| $/100 Ib 
30,000 0.667 
37,000 0.339 
14,000 0.262 | 
10,700 0.288 
10,500 0.205 
36,000 0.317 


be required. The most suitable dryer of this class is 
the tenter dryer, since it allows the material to be 
dried without contact with foreign surfaces which 
might blemish the finish and it prevents both length- 
and width-wise shrinkage during drying. The only 
question which remains to be settled is the exact size 
of the tenter dryer and which of the many vendors 
should be selected to supply it. 

Drying Tests—Drying tests were run in one or two 
vendors’ laboratories to determine the optimum drying 
temperature and air velocity for drying. These tests 
indicate that the fabric can be satisfactorily dried. 
Selvage losses should be less than 1%. Drying without 
tension results in shrinkage losses up to 8%, so the 
1% selvage loss can be justified. 

Final Selection—Quotations were obtained from a 
number of vendors and the least expensive dryer hav- 
ing all the desired operating features was selected. 


Example 6 


Conditions—A complex mixture of solid organic com- 
pounds is to be recovered from a water solution. The 
solution can be concentrated to 20% solids by weight 
in an evaporator. Further evaporation causes crys- 
tallization of some of the compounds in the solution, 
which is undesirable. 

Preliminary Selection—Tables 2 and 4 indicates 
that either a spray dryer or a drum dryer might be 
applicable. In addition, since product quality and solu- 
bility are important, it is possible that sublimation 
drying might be applicable. Vacuum tray dryers 
would be used on frozen solution to dry by sublima- 
tion. Since the number of applicable dryers is limited 
and since product quality is so important, all of these 
dryers should be tested. 

Drying Tests—The following are the results of the 
drying tests in semi-works models of the dryers under 
consideration : 

Drum Dryer—A satisfactory, soluble, dry product 
was obtained which was somewhat dusty. Bulk den- 


sity of the product was found to be 22 Ib per cu ft. 


Losses during drying were negligible. 
Spray Dryer—A satisfactory dry product, slightly 


TABLE 11—FINAL COMPARISON OF COSTS FOR 
EXAMPLE 4 


Pneumatic 


Item Conveying 
Dryer 


Direct 
Rotary 


Space required, ft 


Purchasing cost, including 
auxiliaries, $ 

Installation cost, $ 

Total installed cost, $ 

Operating costs, $/100 15 
Steam 


6x30x12 
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TABLE 12—FINAL COMPARISON OF COSTS FOR 
EXAMPLE 6 


Sublima- 
Item see Dryer ation 


Space required, ft 
Purchase cost, including 


20x30x 1220 x 20 x 20 50 x 50 x 12 


auxiliaries, $ 44,000 
Installation cost, $ 19,000 
Cost of building space, $ 8,000 
Total installed cost, $ 71,000 
Operating costs, 

/100 Ib 

Steam 

Electricity 

Refrigeration 

Labor 

Maintenance 

Depreciation 


Total operating costs 
Packaging costs, $ 
Total finishing cost, $ 
Value of i 

potency, $ 


Bs 


83| =o 
ONS 


ooo 


8 


more rapidly soluble than the drum-dried product, 

was obtained. The dry material was somewhat less 

dusty than the drum-dried material. However, a bag 
collector will be necessary to prevent excessive prod- — 
uct loss. Bulk density of dry material was 13 Ib 
per cu ft. 

Sublimation Dryer —A rapidly soluble product 
was obtained which seemed to be about 3% stronger 
in potency tham either the spray- or drum-dried 
product. Bulk density of dry material was 15 Ib 
per cu ft. A drying time of 36 hours was required. 
From these tests, any of the dryers appear to be 

suitable to handle this material. 

Final Selection—Quotations from vendors of the 
equipment being considered were obtained and the 
cost estimates were listed in Table 12. 

This tabulation indicates that drum-drying is the — 
least expensive method for handling this product. 
Not only are the equipment and operating costs less 
for this method than the others, but the packaging 
cost is substantially less. The slower solubility and 
somewhat dusty nature of the product is not con- 
sidered a serious drawback with the drum-dried 
product, so this method will be adopted. It is inter- © 
esting to note that sublimation-drying costs about 
5—7 times as much as the other methods. However, 
the 3% increase in potency obtained with this high 
cost product almost made this method of drying com- 
petitive. If a marked increase in strength had been 
obtained, this method of drying would have looked 
very attractive. 


G lizati 


The preceding examples indicate some of the prob- 
lems which are encountered in the evaluation of dryers 
for a specific drying job. After a number of such 
evaluations have been made, a few generalizations 
become apparent. As with all generalizations, there 
are numerous exceptions and they should therefore be 
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125,000 
75,000 
30,000 
230,000 
1.00 
1:50 
10.00 
1.33 
1104 
1.67 
2.307 16.54 
1.430 2.10 
1 3.737 18.64 
12.00 
None 
enclosed 
7,400 4,175 
3/400 1/500 
— Sons 
0.120 
Fuel 0.050 
Electricity 0.016 0.018 
Labor 0.110 0.110 
Maintenance 0.018 0.008 
Depreciation 0.009 0.005 
Total operating costs 0.273 0.191 


judiciously. Some of these generalizations are: 
Tray dryers, although costly at high production 
levels, will generally be no more expensive than 
other dryers at production levels of about 40 lb 
per hour of product or less. 

Except where temperatures in excess of 1,000F 
can be used, and at production levels of less than 
about 40 lb per hour, steam-tube rotary dryers 
are usually the least expensive of all of the dryers 
to install and operate. 

Screw conveyor dryers are generally applicable 
only to drying materials containing 35% moisture 
or less. 

Hot air rotary dryers and conveying-screen dryers 
are comparable in cost when operating at steam 
temperatures and are only slightly more expensive 
than steam-tube dryers. 

Pneumatic conveying dryers are least expensive 
at high production levels. At evaporation rates 
exceeding 1,000 lb per hour they are directly 
competitive with and often less expensive than 
other methods of drying. They are generally 
applicable only to materials containing surface 
moisture. 

Drum dryers and spray dryers will cost about the 
same. Spray dryers will be less expensive at 
evaporation rates in excess of about 1,000 lb 
per hour, and drum dryers will be less expensive 
at the lower rates. 

Vacuum rotary dryers are the least costly of 
batch dryers at high production levels. When sol- 
vent recovery is a problem, they are often less 
expensive than continuous dryers. 

Infrared is most useful as a booster for more 
conventional dryers, but will often be competitive 
when drying thin films of material. 

Drying by sublimation and dielectric drying will 
usually only be competitive when marked quality 
improvements can be obtained by these methods. 
The latter method is most useful when handling 
bulky materials which will take a long time to dry 
by conventional methods. : 
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Heating and Ventilating Industry 
Holds Convention and Show 


Following is an account of activities at the 57th 
annual meeting of the American Society of Heating 
and Ventilating Engineers and the 10th International 
Heating and Ventilating Exposition which opened 
simultaneously in Philadelphia, January 22. Important 
papers presented at technical sessions are reviewed. 
New equipment introduced at the Exposition is cov- 
ered in News of Equipment and Materials, beginning 
on page 119 of this issue. 


DVANCE contingents of an annual congregation 

of authorities in the art and science of making 
man comfortable indoors began to arrive in Philadel- 
phia Sunday, January 21 for the 57th annual meeting 
of ASHVE and the 10th International Heating and 
Ventilating Exposition, which opened January 22. By 
the end of the week a record attendance of 1,700 mem- 
bers and guests had registered at the Society conven- 
tion at the Bellevue-Stratford Hotel and 18,000 regis- 
tered spectators had viewed exhibits at Philadelphia’s 
Commercial Museum. 

Hosts for the meeting were members of the Philadel- 
phia Chapter of ASHVE with A. J. Nesbitt, president 
of John J. Nesbitt, Inc. in Philadelphia, acting as gen- 
eral chairman of the committee on arrangements. 
M. F. Blankin, president of Blankin Equipment Corp. 
was honorary chairman. 

A wide variety of topics was covered at technical 
sessions in a program of 17 papers and a symposium. 
Among subjects covered were combustion, smoke 
measurement, air cleaning, heat pump performance, 
snow melting, steam heated structures, transportation 
heating and controls, solar radiation, axial flow fans, 
and panel heating and cooling. Abstracts of papers 
follow this report. 

Lester T. Avery, president of ASHVE, opened the 
first session Monday morning which covered various 
aspects of panel heating. A symposium on man and 
his relationship to air took place on Wednesday with 
Nathaniel Glickman, assistant professor of medicine 


and research physiologist at the University of Illinois 
Medical School, acting as moderator. Participating 
were Dr. Eugene F. DuBois of Cornell University; Dr. 
Robert W. Keeton of the University of Illinois; Charles 
S. Leopold, consulting engineer of Philadelphia; Capt. 
Oscar Schneider from the U. S. Naval Medical Corp., 
and Theodore F. Hatch of the University of Pittsburgh 
and Industrial Hygiene Foundation. 

The physiological aspects of air conditioning were 
covered in a group of papers. 

At the annual banquet, held on Wednesday evening, 
Cameron Ralston, past director of public forums, Office 
of Education, U. S. Department of the Interior, spoke 


on “The Plagues of Democracy.” Samuel R. Lewis, _ . 


consulting engineer, Chicago, was presented with the 
F. Paul Anderson medal. 

Various social events had been arranged for mem-_. 
bers and guests, including special events for ladies. 
ladies’ tea with entertainment was held Monday after 
noon at John Wanamaker’s. A Monday evening event) 
called “A Night with the Pennsylvania Dutch” in 
cluded a buffet supper featuring Pennsylvania Dutch 
dishes and a Dutch play, “Poppa is All.” 


Officers 


Officers elected to serve ASHVE during 1951 were:7_ 
President, Lauren E. Seeley, dean of the College of” 
Technology and director of the Engineering Experi-" 
ment Station, University of New Hampshire; firs 
vice president, Ernest Szekely, president of the Bayley® 
Blower Co.; second vice president, Reg. F. Taylor, 
consulting engineer of Houston, Texas; treasurer, 
Howard E. Sproull, division sales manager, Ameri 
Blower Corp. Installation of officers was on Thursda 
at the concluding session of the meeting. 

Dean Seeley was born in Meriden, Conn., Novembe 
8, 1898. He attended Yale University where he re- 
ceived his Ph.B. degree in 1921, his M.E. in 1924, 
and LL.B. in 1935. While preparing for his degree” 
he took courses in ‘iepeeuee engineering at Yale and 


Newly elected officers of the ASHVE are, left to right: President, Lauren E. Seeley, dean of the College of Technology, Uni 


of New Hampshire; first vice president, Ernest Szekely, president, Bayley Blower 


versity 
Co.; second vice president, Reg. F. Taylor, con- 
sulting engineer, Houston, Tex.; treasurer, Howard E. Sproull, division sales manager, American Blower Corp. 
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in 1925 was put in charge of a course in heating and 
ventilating. He remained at the University until 1945 
when he was appointed to his present position at the 
University of New Hampshire. 

Mr. Szekely was graduated in 1910 from the Uni- 
versity of Budapest with a M.E. degree and then joined 
the teaching staff. In 1912 he became associated with 
Jeffrey Manufacturing Company and Guarantee Con- 
struction Company, New York. In 1914 he joined the 
staff of the American Blower Co., Detroit, as research 
engineer and in 1928 he became chief engineer of the 
company he now heads. 

Reg. F. Taylor was born in Toronto, Canada, and 
educated in public and preparatory schools in England 
and South Africa. He came to the United States in 
1908 and served in several architectural and engineer- 
ing firms before opening his own office as a consultant. 

H. E. Sproull, a graduate of Purdue University, first 
became associated with the American Blower Corp. in 
1911 and has since been sales engineer and manager 
of several of their branch offices. 

The society also announced new 3-year members of 


* the council, governing body of the ASHVE. They are: 


John H. Fox, sales manager, Minneapolis-Honeywell 
Regulator Co., Ltd., Toronto, Canada; L. N. Hunter, 
ice president of research, National Radiator Co.; 
eil H. Peterson, president, Neil H. Peterson Co., San 
rancisco; Benjamin S. Spurlock, Jr., associate pro- 
essor of mechanical engineering, University of 
olorado. 

The 1951 Committee on Research will include five 
ew members elected for a 3-year term. They are as 
ollows: A. B. Algren, University of Minn.; John 
veretts, Jr., consulting engineer with Charles S. Leo- 
Id of Philadelphia; T. H. Smoot, director of research, 
the Lennox Furnace Co.; T. A. Walters, director of 
research, American Blower Corp.; W. N. Witheridge, 
ventilation consultant, General Motors Corp. 


Exposition 
The 10th International Heating and Ventilating Ex- 
sition opened in the Commercial Museum at 2 pm 
anuary 22. All available exhibit space was occupied 
o show a wide variety of new products in the largest 
isplay of heating, ventilating, and air conditioning 
uipment ever held. Products introduced at the show 
re described in the News of Equipment and Materials 
ection of this issue. Exhibits demonstrated fuel con- 
servation, year-round air conditioning, air purification 
and handling. The exposition is under the direction 
of Charles F. Roth and E. K. Stevens. 

Following is a series of abstracts and important 
technica] papers delivered at the convention. 


Rating Fuel Oils 

A fuel combustion test unit was designed by the Oil- 
Heat Institute of America, Inc., to determine the burn- 
ing characteristics of fuel oils. Tests were conducted 
at the ASHVE Research Laboratory to see the extent 
to which the fuel oil combustion test unit could be used 
to distinguish between and reproduce the burning 
qualities of different fuels as indicated by smoke den- 
sity and flame length at a given CO. percent. The 
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findings were reported in a paper on Rating of Fuel 
Oils by a Test Unit, by David W. Locklin and George 
V. Parmelee, members of the ASHVE Research Lab- 
oratory staff. The unit consists of a pressure atomiz- 
ing type burner firing axially into a cylindrical water 
jacketed combustion chamber, a portion of which is 
lined with refractory material. The nozzle produces a 
hollow cone spray. Flame length could be determined 
by adjusting a movable water-cooled baffle. 

Five of six oils tested gave .atisfactorily reproduc- 
ible results. Following are some of the conclusions 
arrived at as the result of the study: 

1. In addition to increasing the firing rate, the effect 
of increasing the delivery pressure of the oil was to 
produce cleaner combustion and a slightly shorter 
flame. 

2. At constant air-fuel ratio, the effect of decreasing 
the air shutter opening was to reduce smoke density 
and flame length, while increasing percent COQ,. 

3. The effect of switching the ignition off during 
steady operation was to increase the air supply rate 
and to increase smoke production. 

4. Smoke densities during shutdown were greater 
than during starting, and smoke densities during start- 
ing were generally higher than during steady opera- 
tion. 

5. A good degree of correlation was obtained be- 
tween test results at similar firing rates and the fol- 
lowing combustion indices: API gravity, hydrogen- 
carbon ratio, diesel index and burning index. A greater 
number of oils must be investigated if these correla- 
tions are to be so established that a simply obtained 
index can be used to rate the burning qualities of fuel 
oils. Investigation should be made to determine 
whether these correlations may be extended to other 
types of burners and to field installations. 

6. To determine the significance of the results ob- 
tained with the test unit, it would be desirable to in- 
vestigate fundamental principles of fuel atomization, 
ignition, air-fuel mixing, and smoke measurement. 


Earth Heat Exchangers for the Heat Pump 


A theoretical discussion of the Theory of Earth Heat 
Exchangers for the Heat Pump was presented by I. R. 
Ingersoll, professor of physics and F. T. Adler, assis- 
tant professor of physics, and A. C. Ingersoll, project 
assistant, all with the University of Wisconsin and 
H. J. Plass, research assistant, Stanford University. 
The authors developed the theory for plane exchangers, 
cavities, long and short pipes and various pipe grids 
for both conditions of constant exchanger temperature 
and constant transfer rate. In the paper consideration 
is given to the effects of summer recovery, ice forma- 
tion, moisture migration and underground water 
movement. 

As a result of this study, the following conclusions 
were announced: 

1. Planar exchangers and (roughly spherical) cav- 
ities are both inferior to the relatively isolated pipe, 
on the basis of exchanger rate per unit area. 

2. On this same basis a small pipe is more efficient 
than larger ones. 

3. In the matter of pipe grids, such forms as flat 


FEBRUARY, 1951, HEATING AND VENTILATING 


: 
q 
| 
| 
i 
| q 
| 
af 


grids, star grids, and closely-wound pipe helixes are 


all of questionable efficiency. A hairpin loop with the’ 


two parts well apart in a trench should show good effi- 
ciency, which would be lowered, however, for two such 
loops in the same trench. The long pipe with many 
short laterals is worth consideration and the grid made 
up of vertical well-separated pipes has good possi- 
bilities. 

4. Lack of ground temperature recovery in summer 
need not be a concern unless a large block of ground 
deeper than some 20 ft has been cooled by winter 
operation. 

5. Freezing of moist soil about the exchanger pipe 
will retard the cooling of the pipe somewhat, but the 
effect is not large, being of the order of approximately 
10%, which accordingly will increase only slightly the 
efficiency of winter operation. 

6. The effect of moisture migration to the cold pipe 
will increase the soil conductivity and accordingly 
lessen the temperature gradient near the pipe and 
therefore lessen the pipe temperature differential. 
This would tend to increase heat pump efficiency. 

7. Underground water movement becomes of notable 
importance only when the velocity exceeds 0.01 ft 
per hr. 


Ground Grid Design for Heat Pumps 


To supply some of the information most necessary 
in ground grid design as related to the heat pump, 
George S. Smith, professor of electrical engineering, 
University of Washington, conducted an investigation 
and reported his findings in a paper on Factors Useful 
in Ground Grid Design for Heat Pumps. 

Ground grids have often partially or completely 
failed to provide adequate returns because of improper 
size or design. The ground grid presents a new field 
of heat exchange design and little is known of the 
factors involved. 

While accurate information for ground grid design 
is very difficult to obtain, and many assumptions must 
be made, the results definitely indicate, according to 
Prof. Smith, that the average city lot is too small to 
support the house usually built thereon. Thus, the 
ground grid is practicable only where larger lots are 
available, or where very special soil, moisture and sub- 
surface conditions are found. Soil densities and con- 
ductivities should be carefully chosen, since the soil 
around a newly installed grid may require years to 
attain its original density. The use of vertical tubes 
in holes dug quite deep can be used if the spacing and 
number are such that a sufficient volume is uniformly 
drawn upon. 

While the greater depths may draw on greater vol- 
umes, if the heat is not returned each season, the de- 
sign is in danger of ultimate failure unless moisture 
migration at these greater depths assists by drawing 
from neighboring areas. 


Sidewalk Snow Melting 


Nine prefabricated pipe grids were installed in a 
sidewalk snow melting installation in Detroit. A study 
of actual operation was made and the results reported 
by L. A. Stevens, technician, and G. D. Winans, assis- 
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tant superintendent, Central Heating Department, 
The Detroit Edison Co., in a paper, Operating Experi- 
ence and Data from a Sidewalk Snow-Melting System. 
The paper covered a description of the system and 
method of operation, and includes a bibliography of 
articles published on snow melting for each year from 
1944 through 1949. The following conclusions contain 
interesting comments regarding design and operation: 

1. There is no need to provide drainage for the 
melted snow. 

2. Solution heaters should be capable of condensing 
0.4 or 0.5 Ib of steam per hour per square foot of 
sidewalk surface. 

3. Steam and electric consumptions are reasonable. 

4. Although not determined in this test, it is obvi- 
ous that where salt is used to melt ice and snow on 
sidewalks bordered by grass or shrubs, a snow melting 
system would eliminate the need of the salt which 
would be injurious to plant life. 

5. It is desirable to operate the snow melting sys- 
tems only when there is snow on the walk or when 
snow is falling. 

6. There is a need for a simple control which would 
start operation of the system when a snowfall begins 
and turn it off when the snowfall is ended and the 
sidewalks are free of snow. 

7. A snow melting system insures cleanliness in 
entrances and lobbies during snowfalls. 


Effective Heat 


As the result of a test program suggested by the 
Engineering Committee of the Convector Manufactur- 
ers Association, tests were conducted at the Sibley 
School of Mechanical Engineering at Cornell Univers- 
ity to determine the condensate necessary to heat a 
structure to a given condition when using devices of 
different outlet air ejection heights and locations, and 
to determine a new standard against which to compare 
the performance of the convectors. 

Results are presented in a paper, Principles of Effec- 
tive Heat for Steam Heated Structures, by C. O. 
Mackey, professor of heat power engineering and 
N. R. Gay, associate professor of heat power engineer- 
ing, Cornell University; R. D. Tutt, chief engineer, 
Tuttle & Bailey, Inc.; E. G. Powell, chief engineer, 
C. A. Dunham Co.; and E. L. Broderick, consultant to 
the Engineering Committee of CMA. 

The authors presented results of tests of a large 
number of heating units and also a proposed table for 
effective heat allowance to be applied to convectors. 
For each unit tested, there was one point of temper- 
ature measurement in the room, corresponding to the 
least condensation from the heater while maintaining 
the desired temperature at this point. This point was 
found to rise with the height of heater or heater air 
outlet, and it varied somewhat in position depending 
on the construction of the heater. 

From test results, the authors concluded that for the 
same outdoor temperature and infiltration and the 
same structure, the room heat loss, based on average 
temperature at all levels in center of room, may vary 
with different heaters while maintaining the same 
average temperature. 
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All radiators, convectors and baseboards were tested 
in the cold room of the Sibley School of Mechanical 
Engineering at Cornell University in accordance with 
a procedure that complied with Commercial Standard 
CS140-47. 


Building Papers and Sheet Materials 


A paper on Water-Vapor Permeability of Building 
Papers and Other Sheet Materials was prepared by 
E. R. Bell and M. G. Seidl, physicists, and N. T. 
Krueger, physical science aid, all with the Forest 
Products Laboratory, University of Wisconsin. 

The water-vapor permeability of 100 building papers 
and other sheet materials was determined. Materials 
tested were largely paper-base compositions treated in 
various ways to make them resistant to the passage 
of water vapor. 

The test chamber was equipped with a sensitive 
thermostat and wood-element hygrostat that held both 
dry and wet bulb temperatures within very small vari- 
ations. Pans were weighed in an enclosure in the 
chamber to maintain test chamber conditions during 
weighing and to exclude air currents. A special method 
of sealing the specimens over wet pans was developed 
and described in the paper. 

In this investigation, the water-vapor permeability 
was determined according to Tentative Standard Pro- 
cedure C211-47T prepared by Committee C-16 of the 
American Society for Testing Materials. Both the dry 
and wet methods were used, although, generally, the 
wet method gave values somewhat higher than those 
found by the dry method under the same conditions of 
temperature, air velocity, and vapor pressure difference 
through the samples, but the ratio between them was 
not even approximately constant. 

The very large range of permeability values pre- 
sented indicates that the tests included materials of 
both very low and very high permeability. It also re- 
vealed the magnitude of variations between different 
samples of the same material. 


Aircraft Propellers for Axial Flow Fans 


Scale models of 2-, 3-, and 4-blade aircraft propellers 
were installed in ducts and tested for performance as 
axial flow fans. The data obtained were presented in 
a paper, Use of Aircraft Propellers for Axial Flow 
Fans, by Elmer C. Lundquist, professor of mechanical 
engineering, University of Iowa; and M. J. Hamilton, 
air conditioning design engineer, Douglas Aircraft Co. 

The authors claim that the performance of a fan of 
any size may be predicted by the method presented, 
if information is available for any geometrically simi- 
lar fan. Equations were developed for help in selecting 
fans for a required performance. 

Results of the model tests can be expected to be ap- 
plicable to prototype fans so long as the tip speeds do 
not exceed 39\/T fps where T is the air temperature 
in Rankine degrees. In making this statement, it was 
assumed that the effect of variation of the Reynolds 
number of flow around the propeller blades has a neg- 
ligible effect on fan performance. 

Examples were worked out to show how a propeller 
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may be selected for a specified air capacity and pres- 
sure rise. Also shown was how to determine the blade 
angle setting and the horsepower required for a 
specific set of operating conditions. 

It is suggested that the methods used in this study 
might be employed whenever the performance of any 
fan might be required and it is not feasible to test the 
prototype. Data given are limited to the case of a 
propeller mounted in a round duct without hub fairing 
or guide vanes. 


Roof Spray for Heat Reduction 


Experiments were conducted to study the effective- 
ness of roof sprays as a means of limiting surface 
temperatures of roofs that are exposed to solar radia- 
tion, in a study made by G. E. Sutton, assistant in 
research, Engineering and Industrial Experiment Sta- 
tion, University of Florida. His findings were reported 
in a paper, Roof Spray for Reduction in Transmitted 
Solar Radiation and showed that the surface tempera- 
ture of a roof which would reach 150F under maximum 
solar intensity if unsprayed, could really be maintained 
at 100F when sprayed. 

As an appendix to the paper an empirical equation 
is presented to predict heat flow through various types 
of roofs. 

It was found that water pools 2 and 6 inches deep 
would maintain a surface temperature of 108F and 
103F, respectively. Other findings follow: 

1. The higher the surface temperature that may be 
tolerated, the more efficiently will the spray system © 
operate, since more of the evaporative effect may be 
utilized. 

2. Sprays are more effective than pooled water for 
cooling roofs. 

3. Temperatures and comfort conditions within a 
space below a sprayed roof are desirably affected by 
spraying. 

4. Some reduction in surface temperature of the 
walls of the building is produced by the spillage of 
cooled air from the roof. 

5. Spray water has a preservative effect on asphalt 
types of roofing by reducing temperature change and 
lowering surface temperatures. There is, consequently, 
less thermal stress, less vaporization of volatile oils 
than for unsprayed roofs and there is no thermal 
shock from sudden thunderstorms. 

6. Addition of insulation will decrease heat trans- 
mission, but will cause an increase in surface temper- 
ature, thus adding a deteriorating effect to some types 
of roofing. 

7. Installation of sprays on conditioned buildings 
may serve to reduce the required refrigeration capac- 
ity, and thus present a saving in the cost of materials 
and installation. 

8. The spray system, though simple in design, pre- 
sents an efficient and economical means of reducing 
the effects of incident solar energy on roofs. 


Solar Energy Transmittance Through Glass 


George V. Parmelee and Warren W. Aubele, staff 
members of the ASHVE Research Laboratory, pre- 
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pared a paper on Solar Energy Transmittance of 
Figured Rolled Glass which contains data for seven 
patterns of figured or patterned glass. The informa- 
tion given is considered of practical use in calculating 
solar heat gain. 

It was found that even simple patterns greatly re- 
duced transmittances, particularly at the higher angles 
of incidence, as compared to polished sheets of similar 
composition. Etching for reducing glare further re- 
duces transmittance. 

The authors presented a number of graphs to show 
the transmittance of direct solar radiation for various 


types of glass. 


Transportation Air Conditioning 

Norman O. Kirkby, executive engineer, Vapor Heat- 
ing Corp., in his paper on Transportation Heating and 
Air Conditioning Systems and Controls presented an 
inside view of the problems that engineers had to meet 
and how they were solved. He covered the fields of 
railroad cars, buses and aircraft applications, describ- 
ing the steam generator, system for waste heat recov- 
ery and systems designed for buses. 

The heating system of a railroad car may be divided 
into an overhead forced air system, a side wall radia- 
tion system, and the radiant heating at the floor line. 
In air conditioning, the most widely used system em- 
ploys electro-mechanical equipment. 

Buses normally make use of the waste heat from the 
engine, and the heated coolant is pumped through 
various types of radiation. Street cars of the PCC 
type use heat from dynamic brakes and by means of 
thermostatically controlled dampers, either reject the 
heat or admit it into the car body. Aircraft are heated 
and cooled through the use of mixing dampers to cor- 
rectly proportion hot and cold air. 

Mr. Kirkby pointed out that while the field of trans- 
portation heating, ventilating and air conditioning is 
not a highly competitive high mass-production indus- 
try, it has kept pace with the most forward thinking 
and it has offered important contributions to the gen- 
eral knowledge of such subjects. It is expected that as 
transportation develops, so will the advances in these 
fields. 


Panel and Air Cooling Systems 


In a paper on Design Factors in Panel and Air Cool- 
ing Systems, by Charles S. Leopold, consulting engi- 
neer, an attempt was made to present the theory of 
panel and conventional air cooling systems and to in- 
dicate possible courses of panel cooling design. 

Included in the paper is an appendix which contains 
data on panel performance for a suspended ceiling con- 
sisting, in part, of cooling panels and, in part, of per- 
forated metal in conjunction with sound-absorbing 
pads. 

Theoretical considerations, supported by tests, indi- 
cated that it was not necessary to cool the entire ceil- 
ing panel to utilize coolant temperatures safely above 
the dew point. Cooling panels can be perforated to 
allow for sound-absorbing media above without mate- 
rially affecting their thermal performance. 

The authors pointed out that in comparing air condi- 


HEATING AND VENTILATING, FEBRUARY, 1951 


tioning methods, it is essential that the methods under 
consideration shall not produce an end result which 
will unduly compromise with the production of opti- 
mum conditions. Assuming that the air conditioning 
methods to be compared are capable of attaining the 
same end result, the selection of a particular form of 
air condition is a matter of economics. The air con- 
ditioning design should be related to all elements of 
building construction and use, and the economics be 
determined not solely on the owning and operating 
cost of the air conditioning but on the owning and 
operating cost of the entire building. 


Electrostatic Precipitation 

A short historical outline of the development of elec- 
trostatic precipitation was presented in a paper, A 
Survey of Electrostatic Precipitation, by Eric A. 
Walker, director of Ordnance Research Laboratory and 
head of the electrical engineering department, and 
John E. Coolidge, associate professor of engineering 
research, both of The Pennsylvania State College. 

The authors reviewed the mechanism of electrostatic 
precipitation. They pointed out that while theories 
have been advanced for a number of specific processes, 
none of these theories does, or can, completely account 
for all phases of the problem. To date, some factors 
apparently have not been considered. A table is in- 
cluded which gives a comparison of particle charging 
theories in a corona discharge, and mathematical 
equations for the maximum charge, time to charge, and 
transport time. 

Further study is required for an adequate under- 
standing of the effects of the resistivity of the deposit 
on precipitation of various materials. It appears in- 
creasingly evident that the action at the collector plate 
is the limiting factor in many installations. 


Symposium — Man and His Relationship to Air 


A symposium on Man and His Relationship to Air 
was held under the chairmanship of Nathaniel Glick- 
man. Papers presented at this symposium covered 
physiological aspects of heating and ventilating, a his- 
torical resume of the development of comfort data, a 
report on studies of hot industries, an analysis of air 
conditioning in the treatment and prevention of 
disease, and a resume of blast and radiation effects 
following atomic explosions. 

Eugene F. DuBois, M.D., New York, discussed the 
physiological changes occurring over a wide range of 
environmental conditions. 

The engineering aspects of comfort data and the 
historical background of the compilation of existing 
data were covered by Charles S. Leopold, consulting 
engineer, Philadelphia. 

Theodore F. Hatch, Professor of Industrial Health 
Engineering, University of Pittsburgh, reported on 
observations made in the hot industries and pointed 
to the basic difference between the psychological na- 
ture of comfort requirements and the physiological 
nature of the limits of human tolerance for heat. 

Dr. Robert W. Keeton, Chicago, who discussed air 

(Continued on page 151) 
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Part 10 of a group of articles that describes and 
illustrates the various means for supporting pipe 
lines. This article, the final of the series, covers 
supports for outdoor pipe lines. 


OR manufacturing plants and for other industrial 

purposes, it is frequently necessary to install piping 
between buildings which are some distance apart. 
While it is desirable to consider the general appear- 
ance of such plants, the cost of providing tunnels for 
the piping would in many cases be prohibitive and 
could not be justified economically. It is therefore 
necessary to install the pipe above ground. In such 
cases it may be possible to run the pipe just above 
ground level on concrete supports installed at suitable 
intervals determined by the size of pipe, the type of 
joints, the material of which the pipe is constructed, 


Methods for Supporting Pipe 


J. E. YORK 
Building Service Engineer, Stone & Webster Engineering Corp. 


Fig. 133. Pipe stanchion saddle for supporting one pipe line. 


and the service for which it is to be used. If, however, 
the pipe must cross railroad tracks, roadways, truck- 
ing or parking areas, it will generally be necessary to 
install the pipe overhead at sufficient height to main- 
tain suitable clearance space below the lowest part of 
the supporting structure where it crosses such spaces. 


Vertical Supports 


Where vertical supports can be used, they may be 
constructed of structural steel, old rails, pipe, or even 
of suitable wood posts. In any case, they should be 
spaced to provide adequate support, without excessive 
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cost, under all the conditions that may reasonably be 
expected. 

Suitable foundations, generally of concrete, should 
be provided to prevent settling or leaning of the sup- 
ports, and precautions should be taken to guard against 
corrosion of steel or rotting of wood supports at or 
near the ground level. 

Single pipes may be supported on pipe stanchion 
saddles, as shown in Fig. 133, and where several pipes 
are to follow the same path, cross-bars may be pro- 
vided and the pipes supported from them, as indicated 
in Fig. 134. 


Support Spacing 


Approximate maximum spacing between pipe sup- 
ports was suggested earlier in this series, but where 
the economical spacing of the pipe supports is of major 
importance, it is suggested that a careful analysis of . 
the stresses developed in the pipe line be made. The 
three criteria commonly used for determining the 
spacing of pipe supports are deflection, slope, and 
stress. It is now suggested by an engineer* of ex- 
tensive experience in this field that the first of these 
does not give a rational basis for design, and the sec- 
ond is not usually the limiting factor. 


*Theodore E. Bridge, Mechanical Engineer with the University of 
Chicago, in connection with a project under construction for the Argonne 
National Laboratory. 


Fig. 134. Cross-bar arrangement for supporting several pipes. 
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Fig. 135. Pipe bracket with sway bracing. For detail 


af sway guide see Fig. 137. 


Fig. 137. Detail of sway guide shown in Fig. 135. 
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Fig. 136. Method of using anchors with pipe bracket. Fe 
details of bracket see illustration below. All illustrations o 
this page show installation of pipe for steam traced lines. 
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Fig. 138. Detail of anchor shown in Fig. 136. 
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Fig. 139. Method of supporting steam tracer line from 
stock line above. 


Fig. 135 and 136 show the method of installing pipe 
es which are steam traced to insure proper temper- 
res for flow of the liquid. The support shown in 
g. 135 calls for sway bracing which on long lines may 
required to prevent swaying of pipes in high winds. 
chors should be provided as shown in Fig. 136 at 
nges in direction and at other points where re- 


quired because of expansion joints or bends in the lines. 
Details of sway guides and anchors at these supports, 
respectively, are illustrated in Fig. 137 and 138. Fig. 
139 shows the method of supporting the steam tracer 
line from the stock line above. 

When pipes cross roadways or railroad tracks that 
are too wide for the maximum permissible spacing of 
pipe supports, and intermediate pipe supports cannot 
be installed, it is necessary to provide a pipe bridge. 
When designing such a bridge a walkway should be 
included to permit access to the pipes for inspecting 
and servicing. 
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Piping Data Book 
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Vibration Eliminators 

Fee & Mason Manufacturing Co., Manasquan, N. J.—Pipe 
Hangers and Accessories 

Crane Company, 836 S. Michigan Ave., Chicago, Ill.— 
Valves, Fittings, Pipes, Fabricated Piping 

Braman Dow & Co., Boston, Mass.—Catalog K-10 

Walworth Co., Inc., 60 East 42nd St., New York, N. Y¥.— 
Catalog 42 

Piping Specialties, Inc., 114 Liberty St., New York, N. Y. 
Bulletin Guide-Anchor-Guide for Expansion Joints 

Carpenter & Patterson, Inc., East Boston, Mass. — Pipe 
Hangers 


Acknowledgement is also made to Sargent & Lundy 
and Stone & Webster Engineering Corp., for informa- 
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Giant steel doors seal off experiments with “hot” 
ms while scientists observe developments through 
riscopes in the Hot Lab just completed at Brook- 
ven National Laboratory. This new laboratory build- 
is headquarters for processing “hot” materials, or 
ioisotopes, emerging from the Brookhaven pile, or 

q tor, after bombardment by neutrons. 

. In a room which might be thought of as a “prison 
block” of 3 cells for imprisoning the hottest of such 
pile products, 11-ton steel doors, operated by ‘the flip 

of a switch, slide silently open and closed. Each pair 

of doors encloses a stainless steel cell backed up by 

concrete walls 3 ft thick. Each door will close in 5 

seconds and stop automatically at the correct spot. An 

experiment with highly radioactive chemicals can be 
sealed off inside one of these hot cells and operated 
remotely by controls outside the doors, while the re- 
searcher observes the experiment through periscopes. 

Experimental] equipment exposed to highly radioac- 
tive substances is taken to a “clean-up” decontamina- 
tion room. To make cleaning easier, part of the room 
is lined with stainless steel, part with tile. When 
necessary, intensive scrubbing, with soap and water 
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New Laboratory for Processing “Hot” Atoms 


or with acids, takes place in a polished stainless steel 
dunking tank 5 ft deep, resembling a miniature swim- 
ming pool. 

All the ventilating air in the Hot Lab passes through 
filters to remove possible airborne contamination. 

Waste liquids from experiments pass through drain 
lines to hold-up tanks, where they are monitored by 
Geiger counters and similar detection devices, then 
analyzed to determine radioactivity levels. If no sig- 
nificant radioactivity can be detected, the waste is dis- 
charged in normal manner through a regular sewer. 
Other wastes are treated and diverted to one of sev- 
eral storage tanks. 

A detachment of the Health Physics staff is assigned 
to the building to supervise protection of personnel. 
A double locker room is provided to keep street cloth- 
ing separate from work clothing. 

Brookhaven is the northeastern center for nuclear 
research and development operated under contract 
with the U. S. Atomic Energy Commission by Associ- 
ated Universities, Inc., sponsored by 9 leading eastern 
universities. The building was constructed by H. K. 
Ferguson Co. 
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NEWS OF EQUIPMENT AND MATERIALS 


Use the prepaid postcard opposite Page 134 for 
securing additional information on items described 
in this department. 


Steam Generators, Gas or Oil 


Shown at the 10th International Heating and Ven- 
tilating Exposition in Philadelphia by Ames Iron 
Works, Oswego, N. Y., was its Amesteam generator 
available in a variety of sizes ranging from 10 to 500 
hp in capacity and for 
pressures from 15 to 
200 Ib per sq _ in. 
These units are fully 
automatic and equip- 
ped for burning light 
oil, heavy oil, gas, or 
oil-gas combinations. 
A feature is the one- 
piece rear baffle which 
is removable, enabling 
cleaning of the combustion chamber. 

Boilers have a push-button station for starting and 
stopping; flame failure protector; refractory lined 
burner head; dampers for controlling secondary air; 
refractory type ignition ring; and a 3-pass gas flow 
as shown in the accompanying cutaway view. A low 
water cut-off is provided. 

Gas vent is arranged for bolting to a breeching or 
stack but no large stack is required, nor are special 
foundations. The standard generator when shipped is 
ready for installation when connected to steam, water, 
fuel and electric lines, and chimney. 

For more information, write on Inquiry Card, Item 1 


Coils Fit in Side of Boiler 


The Perma-head tankless hot water heating coil for 
side installation in steel boilers was displayed at the 
10th International Heating and Ventilating Exposi- 
tion in Philadelphia, by Lindy Heaters, Inc., New York, 


N. Y. It is designed ER 
to replace the smoke- ae 
box coil installation. 

This tankless coil is 
installed through an | 
opening in the front NS 
head of the steel boil- e. 
er with the entire coil ; 
including heads, sub- 
merged below the boiler water-line inside the steam 
chamber with hot and cold water connections installed 
out the right or left side of the boiler through a welded 
steel terminal box. One or two coils may be installed 
through a single opening in the boiler. 

Since the space in front of the boiler is clear for 
cleaning or replacing tubes, the coil can be removed at 
any time for examination. No part of the coil is in 
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the smoke chamber, which is subjected to corrosion. 
The coils are made in nine sizes rated at 40 degrees 
to 140 degrees with boiler water at 180 degrees with 
a pressure drop not exceeding 10 lbs per square inch. 
The coils are made of % or %4 inch O.D. straight, 
seamless drawn, copper tubing. 
For more information, write on Inquiry Card, Item 2 


Packaged Hot Water Boiler 


On display at the 10th International Heating and 
Ventilating Exposition in Philadelphia was the pack- 
aged oil-fired hot water boiler 
made by Waterfilm Boilers, 
Inc., Jersey City, N. J. This 
boiler, finished in gray ham- 
mertone, is shipped completely 
assembled and wired with 
combustion chamber, burner, 
circulator and controls in 
place ready to connect to the 
system. 

The boiler is equipped with 
a tankless coil, pressure relief 
valve, % inch feed valve, 
34 inch circulator, Soetaiiies: dual hot water con- 
trol, operating hot water control, line voltage thermo- 
stat, expansion tank and combined altitude temper- 
ature gage. 

For more information, write on Inquiry Card, Item 3 


New Conditioners, Compressors 


Three entirely new self-contained air conditioning 
units were shown for the first time in the exhibit of 
Curtis Refrigerating Machine Division, St. Louis, Mo., 
at the 10th International Heating and Ventilating Ex- 
position. These units (left photo) complete the Curtis 
line from 2 to 15 tons, the line now consisting of 2, 3, 
4 and 74 ton capacity self-contained units, and 10 
and 15 ton central type conditioners. 


New 20 through 40 hp refrigeration compressors 
(right) were also on display. The compressors can be 
equipped with automatic capacity reduction and have 
full pressure lubrication on all bearings. They can be 

ed as compressor units, or combined with a va- 
riety of cleanable shell and tube condensers to meet 
any conditions. 
For more information, write on Inquiry Card, Item 4 


119 


News of Equipment and Materials 


Weather Compensating Control 


A feature of the exhibit of Sarco Co., Inc., New York, 
N. Y., at the 10th International Heating and Ven- 
tilating Exposition was its new Type W Sarcostat. This 
is a weather compensating control for steam heating 
systems, especially those for multi-story buildings. 

The double seated, closely balanced control valve is 
installed in the main steam 
line to each zone, and this 
valve is positioned by a 
liquid-filled thermostatic bulb 
which is located on the out- 
side of the building and 
shielded from the sun’s rays. 
Expansion of the filling in 
the bulb as the outside 
temperature increases de- 
termines the throttling posi- 
tion of the modulating valve. 
This valve position is also 
influenced by the steam or 
vapor pressure existing on the downstream side of the 
valve. 


The mechanism at the left of the illustration modi- 


fies the valve movements by making it dependent not 
only on the outside temperature but also on the steam 
pressure in the system. Since the control is full float- 
ing, the valve may be made to assume any position 
between open and closed as required to secure a pres- 
sure in the system sufficient to furnish the proper 
amount of steam for any given condition of weather. 
Valve is available in 11 sizes from 34 to 8 inches. 
For more information, write on Inquiry Card, Item 5 


Cast Iron Baseboard Panels 


The Snug cast iron baseboard panel for forced hot 
water or two-pipe steam was displayed by Weil-McLain 
Co., Michigan City, Ind., at the 10th International 
Heating and Ventil- 
ating Exposition in 
Philadelphia. The 
panels are made up 
of sections joined to- 
gether with push nip- 
ples and can be as- 
sembled to form pan- 
els from three feet 
in length up to any desired lengths, in increments of 
one foot. 

Cast along the back of the panel are vertical fins to 
facilitate convection. A metal extension is used to 
finish the baseboard panel along one side of room or 
it can be continued to form a baseboard similar in ap- 
pearance to the cast iron baseboard radiation around 
the perimeter of the room. 

The panels have a rating of 242.5 Btu per hour out- 
put per linear foot of panel with the water temperature 
averaging 150 degrees, or 540 Btu per hour per foot 
of panel with 215 degree water or steam. 

For more information, write on Inquiry Card, Item 6 
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Low Voltage Clock Thermostat 


The GE clock thermostat was shown by General 

Electric Co., Air Conditioning Department, Bloom- 
field, N. J., at the 10th International Heating and 
Ventilating Exposition. 
This clock is available 
for controlling the com- 
pany’s heating systems, 
or separately if desired. 
Day and night tempera- 
tures desired are set 
externally. 

The switch is of the 
single pole, single throw 
type. A fall of temperature closes the circuit and a 
rise in temperature operates it. Thermostat has a 
range from 50 to 80 degrees with adjustable differen- 
tial. It is of the low voltage type and is supplied with 
115 to 25 volt transformer. It is finished in silver- 
bronze, the dimensions being 2%% inches high, 5 inches 
wide and 2% inches deep. 

For more information, write on Inquiry Card, Item 7 


Spreader Flame Gas Burner 


A spreader flame conversion gas burner was shown 
by Eckhart Mfg. Co., Inc., Union, N. J., at the 10th 
International Heating and Ventilating Exposition in 
Philadelphia. The burner is adaptable to warm air, 
steam, or hot water systems, and is approved by AGA. 

Burner has a variable orifice which is set by in- 
stallers, a machined primary air mixer and an ac- 
curate secondary air adjuster. It is available in three 
models as follows: A300-1, with an input of 65,000 to 
200,000 Btu per hour; A300-2, 65,000 to 300,000 Btu 
per hour; and A300-3, 65,000 to 180,000 Btu per hour. 

For more information, write on Inquiry Card, Item 8 


Tool Serrates Graphite Pipe 


An improved hand serrating tool for use with Kar- 
bate impervious graphite pipe has been introduced by 
National Carbon Div., 

Union Carbide and Car- 
bon Corp., New York, 
N. Y. Since Type FC flex- 
ible couplings are used in 
fitting impervious graph- 
ite pipe where strong, 
flexible joints are re- 
quired, the effectiveness 
of the joint depends to a 
considerable extent upon 
the quality of the serrations on the pipe. 

The tool is simple, rugged in design and extremely 
easy to use, assuring a tight, workmanlike joint in a 
minimum of time. It provides an advantage over other 
types of piping since it facilitates quick assembly of 
the pipe on the job site. Pipe sizes from 1 to 6 inches 
inclusive may be serrated. 

For more information, write on Inquiry Card, Item 9 
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1 Humidifier Fits All Furnaces 


The Model 2300 humidifier was the highlight of the 
exhibit at the 10th International Heating and Ven- 
tilating Exposition in Philadelphia by Viking Air 
Conditioning Corp., Cleveland, Ohio. This unit is a 
one-design model that does away with the long-familiar 
problem of dealers in 
stocking an extended 
range of sizes and 


plete line in just one 

model and size. It fits 

any type of furnace 

with round, sloping 

or straight plenums. 

It functions in either gravity or forced air operation 
of coal, gas or oil heat. 

Twelve inches long, it fits into the most compact 
heating unit. Yet its evaporating capacity can be in- 
creased to humidify even the largest home adequately. 
At full capacity it affords 888 square inches of evapo- 
rating surface. 

The new 2300 Humidifier has an average installation 
time of 20 minutes. Only a drill, tin snips and a 
screwdriver are needed to install it in any type fur- 
nace. The only direct attachment necessary is made 
with just six screws, inserted from outside the furnace. 
The humidifier itself slides in or out the plenum open- 
ing like a file drawer in its cabinet. All leveling and 
final adjustments can be made by hand-setting just 
three wingnuts. 

The homeowner himself takes complete charge of 
cleaning and servicing his humidifier once it is in- 
stalled. 

For more information, write on Inquiry Card, Item 10 


Baseboard for Forced Hot Water 


Displayed at the 10th International Heating and Ven- 
tilating Exposition in Philadelphia by The National 
Radiator Co., Johnstown, Pa., was the National Art 
baseboard, installed at the junction of floor and wall 
and for use with forced hot water systems. 

The heating element 
of the new baseboard 
unit is made of %4 in. 
commercial copper tub- 
ing on which is bonded 
a series of helical cop- 
per fins. The steel en- 
closure is provided in 
the form of a back panel 
assembly and a front 
panel assembly. Heating elements, back and front 
panel assemblies in 8 ft lengths, are each packaged 
6 pieces to a carton. This allows placing of the back 
panel and heating element along the wall surface with- 
out opening front panel cartons until needed for job 
completion. 

Hot water ratings range from 370 Btu per hour per 
linear foot at a water temperature averaging 170 deg, 
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up to 730 Btu per hour per linear foot with a water 
temperature averaging 230 deg. The unit is designed 
so that the front panel will not become too hot for 
children to touch. 

When installed semi-recessed along the outer walls, 
baseboard extends only 14% inches into the room. It 
is not recommended for gravity hot water systems. 

For more information, write on Inquiry Card, Item 11 


Cure for Porous Castings 


Impregnating equipment for sealing pressure cast- 
ings rejected because of porosity has been announced 
by Tincher Products Co., Sycamore, Ill. It is for small 
foundries and intended to solve “leaker” problems in 
small parts and castings. 

The process is simple, effective and economical. The 
equipment requires no expensive plant alterations. No 
skill is required, and labor and material costs for 
impregnating parts of castings run as low as 34 cents 
per pound. 

A part or casting once sealed is pressure tight for 
the life of the part. An impregnated casting will with- 
stand any pressure, temperature and chemical come 
dition that the part was designed for. 

For more information, write on Inquiry Card, Item 12 


2 Lines of Cooling Towers 


A line of evaporative condensers and cooling towe 
known as types P and PT, has been announced by B 
timore Aircoil Co., Inc., Baltimore, Md., and was ite 
troduced at the 10th Annual International Heating and 
Ventilating Exposition at Philadelphia. These units 
are designed for outdoor in- 
stallation only. The type P 
evaporative condensers (illus- 
trated) are especially suited 
for dry operation during the 
winter. 

Type P units have a capac- 
ity range of from 3 to 100 
tons of refrigeration in the 
following sizes: 3, 5, 7% and 
and 10 tons and from 10 to 
100 tons in 5 ton increments. 

These ratings are based on 
40 deg suction temperature, 105 deg condensing tem- 
perature and 78 deg wet bulb using Freon-12 refrig- 
erant. ig 

The type P line incorporates Mono-Drive for fan 
and pump as standard on all sizes. Drive guards and 
rain hoods are standard equipment. Vertical pumps 
drain automatically when sump is emptied. Motors are 
ball bearing with special type A tropical insulation 
suitable for outdoor installation. Propeller fans are 
of the wide blade, slow speed, quiet operating type. 

The type PT cooling towers are similar in construc- 
tion, and capacity ranges are the same as the type P 
units based on 3 gpm per ton of refrigeration with 
95 deg water on the tower and 85 deg off at 78 deg wet 
bulb. 

For more information, write on Inquiry Card, Item 13 
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Fan Window Units 


The latest development in air conditioning equip- 
ment for multi-story multi-room building applications, 
such as office buildings, hotels, hospitals and apart- 
ment houses was displayed at the 10th International 
Heating and Ventilating 
Exposition in Philadel- 
phia by York Corp., 

York, Pa. This  con- 

sisted of a line of three 

fan window units which 

are said to meet the 

physical and space re- 

quirements and still re- 

tain the attractive features of central station type air 
conditioning systems plus several new important 
features. 

These units, from 5,000 to 18,000 Btu per hr capac- 
ity, require a minimum of building space and are 

physically adaptable to 
existing buildings as 
well as to new construc- 
tion. Only three pipe 
connections are required 
to install the units— 
chilled water supply and 
return, and drain piping. 
This design also mini- 
izes the size of apparatus rooms, since space must be 
provided for only a central water cooling system. 

The system permits varying the quantity of fresh, 

ered air introduced into the conditioned spaces, 

om zero to 100%. 

Each unit has a centrifugal fan direct connected to 

3-speed fan, a water cooler and large oversize filters. 

outside air plenum located in the back of the unit 
jay be connected to an outside air intake from a wall 
ening or fitted to a window with a special duct. The 
discharge air opening is sized to fit a standard grille. 
sings are insulated to deaden sound and to eliminate 
possibility of sweating. 
he conditioners may be installed initially for heat- 
ifig and ventilating only, and complete air condition- 
ifig provided at a later date. To do this it would only 
necessary to add a central chilled water system 
ich can be done without disturbing any architec- 
tural or structural features of a building or incon- 
veniencing the building occupants. 
For more information, write on Inquiry Card, Item 14 


Non-Brittle Pipe Compound 


A leakproof joint compound applied in liquid form 
to flanged or threaded pipe connections, and which 
changes in the joint to a tough, elastic solid with great 
resistance to vibration and corrosion, has been intro- 
duced by West Chester Chemical Co., West Chester, 
Pa., under the name Cyl-Seal. The compound never 
becomes hard or brittle but does mold a tough resilient 
gasket into every joint. 

The compound is not dissolved or otherwise affected 
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by oil, gasoline, kerosene, natural gas, propane, butane, 
oxygen, steam, acids, alkalies and most other chemicals 
and solvents. It is low in cost and available in a 
number of convenient package sizes. Joints made up 
with the compound can always be taken apart without 
damage to threads or fittings regardless of type of 
service or age of joints. 
For more information, write on Inquiry Card, Item 15 


Large Capacity Gas Burner 


Two new Janitrol gas conversion burners identified 
as Models SC-05, designed primarily for commercial 
and industrial installa- 
tions for converting 
steam, hot water or 
warm air systems to 
natural or mixed gases, 
are introduced by Sur- 
face Combustion Corp., 

Toledo, Ohio. Both mod- 

els are complete factory 

assembled packages to 

meet input capacities from 325,000 to 750,000 Btu per 
hour. 

Simple installation and full accessibility are among 
the many features. Optional equipment to meet local 
requirements of gas utilities, city, underwriters and 
insurance companies, include instantaneous flame fail- 
ure protection with complete control panel. Specifica- 
tions and performance data are available from the 
manufacturer in Bulletin JS-162. 

For more information, write on Inquiry Card, Item 16 


Counterflow Gas Furnaces 


The No. 70 and 90 series gas-fired counterflow warm 
air furnaces were displayed by Ko-Z-Aire, Inc., Red 
Oak, Iowa, at the 10th International Heating and Ven- 
tilating Exposition in Philadelphia. These units are 
designed especially for installa- 
tion in houses constructed on a 
concrete slab or in basementless 
homes where warm air is dis- 
charged directly into ducts located 
either in or under the floor. 

The reverse-flow principle dis- 
charges warm air through the 
opening in the base of the cabinet 
into (1) a warm air pit, when 
warm air pipes are imbedded in 
the concrete slab; or (2) a warm 
air plenum when warm air pipes 
are located under the floor. Special controls prevent 
overheating of the units in case of blower failure. 

Units are shipped from factory completely assembled 
and wired. 

Capacities are 56,000 Btu per hour output for the 
Model 70, and 72,000 Btu per hour output for the 
Model 90. Floor space occupied by the units is 21 x 21 
inches; height is 70 inches. 

For more information, write on Inquiry Card, Item 17 
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Junior Size Blower, 1 Size 


The No. 53 Junior fan, intended for small indus- 
trial applications or small ventilating jobs, has been 
introduced by The New 
York Blower Co., Chicago, 

Ill, and was exhibited by 
that company at its ex- 
hibit at the 10th Inter- 
national Heating and Ven- 
tilating Exposition in 
Philadelphia. The blower 
has a capacity of 336 cfm 
free delivery or 180 cfm 
at % inch static pressure. 

Fan lightweight, 
weighing only 11 Ib, and 
and has cast aluminum housing and slow speed wheel. 
Motor is the totally enclosed, fan-cooled, shaded pole 
type, 1500 rpm, 120 watts. It is furnished only in 
single phase. 

For more information, write on Inquiry Card, Item 18 


Combustion Testing Kit 


The Fyrite Duplex Kit was recently introduced by 
Bacharach Industrial Instrument Co., Pittsburgh, Pa., 
and shown at the 10th International Heating and 
Ventilating Exposition 
in Philadelphia. 

This kit, for combus- 
tion testing, consists 
of a carbon dioxide in- 
dicator (lower left of 
photograph ) ,oxygen in- 
dicator (right), stack 
thermometer with range 
of 200 to 1000 degrees 
(upper center), neu- 
tral pressure point in- 
dicator (upper left), 
and a stack loss slide rule (shown in the lid of the 
kit). The neutral pressure point indicator is intended 
particularly for setting gas conversion burners. 

The kit is also available with a standard draft 
gage in place of the neutral pressure point indicator. 
Draft gage is available in two ranges, 0.14 inches up- 
draft to 0.10 inches down-draft and 0.25 inches up- 
draft to 0.05 inches down-draft. 

For more information, write on Inquiry Card, Item 19 


Glass Conducts Electricity 


Electropane glass has been developed by the Libby- 
Owens-Ford Glass Co., Toledo, Ohio, to conduct elec- 
tricity so that among its many applications can be 
included resistance heating. 

In its manufacture, a thin, transparent, metallic oxide 
film can be applied to either or both surfaces of a 
pane of glass. Usually, it is put to work in the form 
of a lamination, with the metallized side of the glass 
inside the glass-plastic sandwich. Built-in thermostats 
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control the heat when used for resistance heating. 
Electrical energy is applied to the film by means of 
bus bars on the surface of the glass along opposite 
edges. These bars are about 14 inch wide and 0.003 
inch thick and have a resistance of about 0.1 ohm per 
linear foot. Either a-c or d-c current can be used. A 


_ piece of Electropane 24 x 12 inches with the bus bars 


along the long sides of the glass has a resistance of 
50 ohms. While the glass will withstand temperatures 
up to 482F, a maximum of 150F is recommended as a 
limiting temperature for plastic laminations. 

For more information, write on Inquiry Card, Item 20 


Glycol Appliances Cut Colds 

Two models of Glycolators, automatic machines for 
saturating air with germ-killing triethylene glycol, 
were shown at the 10th International Heating and Ven- 
tilating Exposition in Philadelphia. One model, the 
Rex (top view) is for 
homes, the other, the 
Regal (bottom view) is 
for commercial or indus- 
trial use. They are prod- 
ucts of Iron City Chemi- 
cal Co., Glycolator Div., 

Valencia, Pa. 

The Rex, which will re- 
tail at $9.95, including a = 
month’s supply of Glycosol, is furnished in an attrag 
tive mahogany plastic case suitable to tabletop display 
in any room in the house. It is approximately as large 
as a cigarette chest, weighs about a pound, operate 
on A.C. or D.C. current, consumes about 25 watts @ 

current, and has a pee 
manent type heating 
ment. It holds a pint 
Glycosol and will treat 
7,500 cu ft of air (eq 
to an average six-roomi 
house) for about 30) 
hours continuously on of 
filling. 
The Regal model is 
portable unit measurinj 
less than a foot squaré€, 
It will treat up to 100,000 cu ft continuously, so that 
one or more units, properly located, will serve for of- 
fices, schools, restaurants, theaters, factories, work 
shops, and numerous other applications. Vaporization 
is thermostatically controlled and the vapor is cir- 
culated by a high speed enclosed fan. 

Actual tests have shown a reduction in colds and 
respiratory ailments of about 50% when using Triethy- 
lene glycol. In hospital ward tests persons occupying 
beds adjacent to measles cases were not infected when 
dust control and glycol vapors were used in combina- 
tion. 

Consequently, a main selling point of such devices 
is their possible importance in eliminating a large per- 
centage of absenteeism. 

For more information, write on Inquiry Card, Item 21 
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Quiet Exhauster for Roofs 


The Gyra-Flo roof exhauster was displayed by Chi- 
cago Blower Corp., Chicago, IIl., at its exhibit at the 
10th International Heat- 
ing and Ventilating Expo- 
sition. This exhauster 
was designed for quiet 
and efficient ventilation 
in schools, churches, hos- 
pitals, theaters and simi- 
lar applications where 
roof ventilation is ap- 
plicable. 

Unit operates at a low 
noise level, and is low, 
streamlined and weather- 
proof. Motor is isolated 
from exhausting air, while hinged cover permits easy 
maintenance. Discharge cones have 360 degree dis- 
charge with little turbulence. Construction is welded 


~ heavy steel plate. Wheel is backward curve, non-over- 


loading dynamically and statically balanced. Air de- 
liveries from 680 to 53,800 cfm. Static pressures from 
to 34 inches. 

For more information, w-ite on Inquiry Card, Item 22 


igh Heat Resistant Paint 

An extra high heat-resistant aluminum paint, 
pable of withstanding temperatures up to 1,700 deg, 
announced by Speco, Inc., 
eveland, Ohio. Known as 
eat-Rem H-170, the new 
int utilizes a silicone base 
d fuses with surface metal 
mediately upon application. 
is reputed to form a bright, 
lastic finish resistant to 
isture, corrosion, mild 
ids, alkalis and industrial 
mes. 

The paint is said to set in 
hours and dry completely 
ernight on hot surfaces. It 
recommended for use on heat lines, condensers, com- 
ssors, Ovens, engine heads, radiators, exhaust mani- 


“folds, etc. The manufacturer states that it makes pos- 


sible the effective painting of many types of industrial 
equipment which have previously been regarded as un- 
paintable due to temperature limitations. It is in- 
tended for use as a companion product to standard 
Heat-Rem which is adapted to applications in the 
temperature range of 1,000 to 1,500 deg. 

For more information, write on Inquiry Card, Item 23 


3 Models of Gas Conversions 


An automatic gas conversion burner has been in- 
troduced by Quiet-Heet Mfg. Corp., Newark, N. J., 
and was exhibited at the 10th International Heating 
and Ventilating Exposition at Philadelphia. It is 
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available in three models, two of which are for natural 
gas with maximum inputs of 120,000 and 220,000 Btu 
per hour capacity. The third is for mixed or manu- 
factured gas and has a maximum input of 165,000 
Btu per hour. 

Features include a flame director of heavy gage 
stainless steel to withstand high temperatures. A 
flame stabilizer ring for economy is provided. The 
burner support is adjustable for accurate positioning 
of the burner and the mixer tube is telescopic for 
adjustment to the center of the furnace. Unit is 
equipped with a safety pilot and pilot lighter so that 
it is not necessary to open the furnace door to light 
it. An automatic room thermostat is standard equip- 
ment. 

For more information, write on Inquiry Card, Item 24 


Junior Feedwater Heater 


A feedwater heater, designed specifically for small 
manufacturing plants, insti- 
tutions, public buildings, 
dairies, laundries and green- 
houses, with boiler capacities 
of 300 hp or less is announced 
by The Swartwout Company, 
Cleveland, Ohio. 

Known as the Junior feed- 
water heater, the unit utilizes 
exhaust steam to heat the 
water before it is delivered 
to the boiler. Made of fabri- 
cated steel, it has stainless 
steel trays which disperse 
feedwater in the form of thin curtains over a large 
area, so that the exhaust steam gives up its heat 
quickly and evenly. 

Ample water storage space eliminates the necessity 
for a sump or hot well. Condensate returns are piped 
to the heater for quick reheating to near boiling point. 

For more information, write on Inquiry Card, Item 25 


Gas-Fired Unit Heater 


The Luxaire gas-fired unit heater has been intro- 
duced by The C. A. Olsen 
Mfg. Co., Elyria, Ohio, and 
was displayed by that com- 
pany at the 10th International 
Heating and Ventilating Ex- 
position at Philadelphia. The 
unit has an AGA approved 
rating of 100,000 Btu per 
hour input. . 

The cabinet, smartly de- 
signed, is baked enamel, with 
adjustable louvers. Heating 
surface is of steel, welded. 
The gas burner is multi-port 
with provisions for easy re- 
moval or inspection. 

For more information, write on Inquiry Card, Item 26 


: 
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Blower Type Cooling Towers 


Addition of a complete line of centrifugal fan in- 

duced draft cooling towers to its present line of pro- 
peller fan towers is announced by E. D. Goodfellow 
Co., Inc., Memphis, Tenn., and was displayed at the 
10th International Heat- 
ing and Ventilating Ex- 
position in Philadelphia. 
The new towers are avail- 
able in the following sizes: 
2, 3, 5, 74, 10, 15, 20, 25 
30, 40 and 50 ton capac- 
ities. 

Some of the features of 
the line are quiet ample 
capacity fans, counterflow 
of water and air, W-shaped eliminators, staggered 
cypress decking so designed as to hold the water in 
the air stream the required length of time for maxi- 
mum efficiency, one-piece non-clogging bronze spray 
nozzles, compactness, ready accessibility to all parts 
through use of access doors and easily removable 
panels, rugged construction, and corrosion-resistant 
covering inside and out. 

Towers may be had as complete units, including 
pump, drives and motors, or less pump for remote in- 
stallations. 

For more information, write on Inquiry Card, Item 27 


Bubbler, Trap for Pipe Lines 


Two new units for use in gas and air lines are an- 
nounced by King Engineering Corp., Ann Arbor, Mich. 
One is a sight-feed bubbler to control and visually 
indicate relatively small rates of flow; the other is a 
sediment trap for remov- 
ing dirt and moisture 
from the line. 

With the bubbler (illus- 
trated), the entire flow 
of gas or air is passed 
through liquid in a trans- 
parent cylinder, where 
the rate of flow is shown 
by the bubbles rising 
through the liquid. Any 
desired liquid may be 
used. A needle valve at 
the top permits selection of any rate of flow from less 
than 1 bubble per second to approximately 20 cu ft 
per hour. Typical applications include bleeding air 
into lines to purge them of corrosive fumes, and use 
with hydrostatic liquid-level gages to control and 
show the flow of compressed air required for con- 
tinuous gaging. 

The sediment trap is identical to the bubbler except 
that it does not have a needle valve, dip tube or filler 
plug. This unit handles a maximum flow of approxi- 
mately 6 cfm at 25 Ib per sq in. differential pressure. 

Both units have a drain plug at the bottom which 
permits easy removal of excess liquid built up by con- 
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densation of moisture in the gas or air. The cylinder 
is glass or plastic, depending on pressure require- 
ments. 

For more information, write on Inquiry Card, Item 28 


Finned Heaters, 3 Types 


A line of Fin-Vector radiation is announced by C. A. 
Dunham Co., Chicago, IIl., and was shown at that com- 
pany’s exhibit at the 
10th _ International 
Heating and Ventilat- 
ing Exposition § in 
Philadelphia. The line 
includes sloping top 
units (top view), flat 
top units, (bottom 
view), and expanded 
metal cover units 
(middle view), which 
may be ordered to ac- 
commodate one, two, or three-tier heating element 
assembly. 

The fins are of 22 U. S. gage steel or No. 16 Brown 
and Sharpe gage aluminum, spaced 24, 32 or 48 per 
linear foot depending on the heating capacity required. 
Tubes are of seamless steel or Type K copper. 

An unusual adjustable hanger assembly for use with 
the sloping top cover permits the element or elements 
to expand or contract freely without damage to walls 
or to heating elements. 

For more information, write on Inquiry Card, Item 29 


Temperature Recorder-Controller 


Development of a new and improved proportional 


action recorder-controller, useful in many of the proc- © 


essing industries and in all applications where a record 
of the controlled tempera- 
ture is desired, is an- 
nounced by Johnson Serv- 
ice Co., Milwaukee, Wis. 
The instrument was shown 
at the 10th International 
Heating and Ventilating 
Exposition in Philadel- 
phia. 
Called the Record-O- 
Stat, the unit is designed 
to control either air or 
liquid temperatures. It may be operated as either a 
direct or reverse acting controller to suit the require- 
ments of the application. Sensitivity of control action 
is readily adjustable by varying the throttling range, 
which is adjustable up to 100% of the chart range. 
For exacting 2pplications, where a simple propor- 
tional action controller cannot produce the desired 
degree of control, the device is available with an euto- 
matic reset feature which coordinates the deviation in 
control with the various thermal lags inherent to the 
system being controlled. 
For more information, write on Inquiry Card, Item 30 
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Multi-Zone Conditioning Units 


On display at the company’s exhibit at the 10th 
International Heating and Ventilating Exposition in 
Philadelphia was the Type CMZ multi-zone air con- 
ditioning units made by 
Marlo Coil Co. St. 
Louis, Mo. These units 
are designed for applica- 
tion where one unit must 
serve one or more zones. 
Eight sizes are available 
with coil face areas rang- 
ing from 4.5 to 28 square 
feet. The total air vol- re 
ume ranging from 1,500 to 17,000 cfm can be divided 
for two to six zones. 

The units ventilate, filter, heat, humidify, cool and 
dehumidify and it is possible to heat in one zone while 
cooling in another. Each zone has its own dampers 
for modulation of air flow. 

Full information, construction details, capacities, 
and other features are available in Bulletin 409MZ. 

For more information, write on Inquiry Card, Item 31 


Shaft Seals for Pumps 


To meet the shaft sealing needs of pump manufac- 
turers, Sealol Corp., Providence, R. I., offers a new 
line of mechanical seals: the FCB and GCB Sealol 
balanced pressure seals. 
These are all-in-one seals, 
complete in one package. 

Construction of the seals 
eliminates possibility of 
lost parts, damaged parts, 
faulty assembly, or con- 
tamination of the lapped 
seal faces. No special ma- 
chining on the part of the 
pump manufacturer is re- 
quired when the seals are 
used. 

Rubber friction mem- 
bers, incorporated in the 
rotating and stationary elements of the seals, provide 
the proper driving and holding actions. This design 
permits hand assembly of the seal in the pump. Press 
fits and special inserting tools are not required. 

The seals are built of corrosion-resistant materials 
and can be furnished to handle water, oil, kerosene, 
or gasoline. They are available for shaft sizes from 
3% to 1% inches. 

For more information, write on Inquiry Card, Item 32 


Small Flame Failure Control 


Firetron, a flame scanner, was introduced at the 10th 
International Heating and Ventilating Exposition in 
Philadelphia by the maker, Combustion Control Corp., 
Cambridge, Mass. Smaller than any scanner previ- 
ously offered, the new device is sensitive to all types 
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of gas and oil flames, yet discriminates between flame 
and hot refractory. Simple, it overcomes a multitude 
of problems which previously have made the installa- 
tion of flame failure equipment complex and expensive. 
For more information, write on Inquiry Card, Item 33 


Vacuum Heating Return Pump 

Displayed for the first time at the 10th International 
Heating and Ventilating Exposition was the Type VE 
vacuum heating return 
pump made by American 
Hydrovac, Brooklyn, N. Y. 

This pump is now being 
made in capacities rang- 
ing from 2,500 square feet 
of equivalent direct radia- 
tion to 65,000 square feet 
at pressures from 20 to 
40 Ib per square inch. It 
is basically similar to the 
company’s Type V pump, the difference being, however, 
that an axial-air gap motor is substituted for a motor 
of conventional design and the motor-pump unit is 
cantilevered from the receiver instead of being sup- 
ported by the base. 

A mechanical seal is standard equipment on the 
Type VE, thus stuffing box troubles are reduced and 
connections to a drain eliminated. 

For more information, write on Inquiry Card, Item 34 


DeLuxe Gas Conversion Burner 

The new Janitrol DeLuxe gas conversion burner 
(top view) introduced by 
Surface Combustion Corp., 
Toledo, Ohio, features the 
Uni-Thrift combination gas 
valve and pressure regula- 
tor with only five moving 
parts (bottom view). The 
new model is exceptionally 
quiet, provides better pres- 
sure regulation and is more 
compact. Because of its 
greater simplicity and re- 
duction of many complicated parts used in separate 
gas valves and pressure 
regulators, service is min- 
imized and a long life is 
assured. 

Other features include 
the Turbo-Flame diffuser 
to accelerate combustion 
and hasten heat response, 
automatic pilot, time-mod- 
ulated thermostat, the 
Electro-Fyre igniter, and 
exceptionally fine appear- 
at ance. Complete informa- 
tion is available in Bulletin JS-144. 

For more information, write on Inquiry Card, Item 35 
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Hospital Vacuum-Pressure Unit 


The Whittington clinical combination vacuum and 
pressure systems, Model PHT, has been introduced by 
Whittington Pump & Engineering Corp., Indianapolis, 
Ind., and was shown at 
the 10th International 
Heating and Ventilating 
Exposition, Philadelphia. 
By providing a depend- 
able supply of vacuum or 
pressure automatically at 
convenient connections, 
these central systems of- 
fer the hospital an oppor- 
tunity to increase effi- 
ciency and lower costs. 

These systems conserve 
space, simplify arrange- 
ment and eliminate noise by replacing individual 
vacuum and pressure units in operating rooms, bed- 
rooms and laboratories. Either system is less ex- 
pensive to operate than the number of individual units 
required to handle the same volume of vacuum or 
pressure. 

Each system is built in various sizes. They are 
completely packaged and require only a small amount 
of floor space. They may be located in any out-of- 
the-way place, above, below or on the same level as 
the connections they serve. 

Both the pressure system and the vacuum system 
employ a water jet pump. 


For more information, circle on Inquiry Card, Item 36 


Steam Safety Relief Valve 


The Cadwell No. 300 safety relief valve was shown 
for the first time at the 10th International Heating 
and Ventilating Exposition by 
The Beaton & Cadwell Mfg. Co., 
New Britain, Conn. This valve, 
designed for low pressure heating 
boilers, is a diaphragm-control, 
full-opening orifice valve with a 
steam capacity of 350,000 Btu per 
hour at 30 lb pressure. This is 
said to be sufficient to take care 
of 90% of heating boiler instal- 
lations. 

This valve has been designed 
for the special purpose of taking 
care of all possible dangerous over- 
pressures which may occur in the heating system in a 
runaway boiler, one in which all other controls failed. 
It is also intended for other vessels requiring a large 
capacity relief. 

The valve will relieve at low pressures created by 
the expansion of the water in heat as well as pure 
steam and will discharge water of any temperature 
corresponding with the pressure setting of the valve. 


For more information, circle on Inquiry Card, Item 37 
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High Pressure Pipe Support 


The Model L constant support for piping was shown 
by Grinnell Co., Inc., Providence, R. I., at its exhibit 
at the 10th International Heating and Ventilating Ex- 
position in Philadelphia. 
This support, designed 
for high temperature, 
high pressure piping, 
gives a constant support 
to pipe subject to verical 
movement in all posi- 
tions of travel. It is 
non-resonant and is in- 
dividually calibrated for 
each installation. 

Sixteen spring sizes 
are available to meet the 
range of loads from 141 
Ib to 19,530 Ib with three different structures to ac- 
commodate total travel requirements of 2% inches, 
5 inches and 10 inches, maximum. 

Field load adjustment can be accomplished by turn- 
ing a single bolt. The total travel of 13 sizes may be 
changed in the field. The hanger is nearly symmetrical 
and the load coupling is suspended from the center of 
the hanger. 


For more information, circle on Inquiry Card, Item 38 


Packaged Air Conditioner 


Addition of an 11-ton packaged air conditioner to 
the present line of 2-, 3-, 5-, and 8-ton packaged units 
has been announced by Airtemp Division, Chrysler 
Corp., Dayton, Ohio. 

Equipped with a sealed radial compressor, which 
operates at 3,500 rpm, this 
unit has a cooling capacity of 
132,000 Btu per hour. The 
compressor, directly connected 
to the motor, is cushion- 
mounted and sealed in a bath 
of oil. 

Return air grille is equipped 
with cleanable type filters. A 
Maxi-fin cooling coil is em- 
ployed, and the combination 
condenser and _ receiver is 
equipped with coil-type spiral 
finned water passages. 

Two dynamically balanced fans are used, both sus- 
pended, in self-aligning cushioned bearings and driven 
by a heavy-duty, rubber-mounted fan motor. Other 
features include an automatic water regulating valve, 
built-in thermostat and limit control, super-finished 
moving parts and factory installed internal wiring. 
Cabinet is 16-gage steel, bonderized to resist rust and 
finished in baked spatter enamel. A heating coil is 
available as optional equipment for year-round service. 
Unit occupies only 11.25 square feet of floor space when 
installed. 


For more information, circle on Inquiry Card, Item 39 
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Fully Automatic Gas Burner 


Among the equipment shown by International 
Heater Co., Utica, N. Y., at its exhibit at the 10th 
International Heating and Ventilating Exposition, 
Philadelphia, was _ its 
new Economy gas con- 
version burner, fully 
automatic, and AGA ap- 
proved. The burner is 
factory assembled, re- 
quires a minimum of ad- 
justments in the field, 
and will operate with 
good results in either 
warm air furnaces or steam and hot water boilers. No 
brick or metal combustion chamber is required. 

Used with natural, mixed or manufactured gases, 
the unit is made in one model with outputs from 
36,000 to 108,000 Btu per hour. 

Features include a durable chrome alloy steel flame 
spreader; heavy cast-iron burner; single unit igniter 
tube; pilot gas and vent tubes readily removable for 
service through the air duct without disturbing main 
gas piping, electrical wiring or the burner; pilot 
igniter, and adjustable legs. 

For more information, circle on Inquiry Card, Item 40 


to Inch Tube Bender 


On display at the 10th International Heating and 
Ventilating Exposition in Philadelphia by Tal Bender, 
Inc., Milwaukee, Wis., 
was the No. 1200 3-in-1 
tube bender. 

The bender is a light- 
weight, simple, and 
fast operating hand 
tool with no_ loose 
parts. The machine 
bends %4, and % 
inch Types K and L 
copper, aluminum and lightweight tubing up to 180 
degrees. 

The bender is said to be ideal for bending refrigera- 
tion coils, radiant heat coils, and other tube work. 

For more information, circle on Inquiry Card, Item 41 


Air Outlets, Lights, Combined 


Shown for the first time at the 10th Inter- 
national Heating and Ventilating Exposition in Phila- 
delphia was the Agitair Diffuser-lite fixtures which 
combine correct air dis- 
tribution with high 
quality illumination, and 
which are made by Air 
Devices Inc., New York, 
N. Y. 

The new fixtures are 
artistically designed in 
square and rectangular patterns and incorporate pat- 


128 


ented diffusing vanes for the correct air distribution. 

The fixtures use incandescent or fluorescent lighting 
with flush, semi-flush, or louvered lenses. Hinged 
frames add to their simplicity of relamping and main- 
tenance. They are constructed of light gage steel, 
finished in baked aluminum lacquer, or prime coat for 
painting. The steel recessed boxes are lined with as- 
bestos heat insulation and equipped with reflectors. 

For more information, circle on Inquiry Card, Item 42 


Pressure Reducing Valve 


The Type E-41 pressure reducing valve has been in- 
troduced by A. W. Cash Valve Manufacturing Corp., 
Decatur, Ill. It is similar to the company’s Type E 
valve but without an inbuilt 
strainer, and is intended for 
use in large residential build- 
ings and industrial installa- 
tions for water and air. 

Valve is of the yoke type 
with Hycar seat discs which 
resist sticking, and a Neo- 
prene diaphragm. It is built 
for initial pressures up to 250 
Ib, but delivery pressures 
from 30 to 150 lb are avail- 
able. Standard factory setting is 45 lb unless specified 
otherwise. 

The valve is made in three sizes for 114, 1% and 2 
inch pipe. 

For more information, circle on Inquiry Card, Item 43 


Heaters Burn Low Cost Coal 


On display at the 10th International Heating and 
Ventilating Exposition in Philadelphia was the line 
of completely automatic Anthra-Flo units, hot water, 
steam and warm air heaters which burn low cost buck- 
wheat or rice anthra- 
cite. In these units, 
made by The Coal-O- 
Matic Co., Trucks- 
ville, Pa., coal feeds 
direct from the bin 
across the top of a 
slotted grate. As coal 
is burned it is pushed 
across the grate by 
the incoming coal, 
which in turn pushes 
the ashes off into the 
ash bin. 

The accompanying cutaway view shows the Model 
WF-1 warm air furnace designed for the small home 
and with a capacity of 95,000 Btu per hour at the bon- 
net. It is also available in a larger model, WF-2, with 
a capacity of 130,000 Btu per hour at the bonnet. 

Model C1-A for steam or hot water has a capacity 
of 515 sq ft of hot water radiation or 325 sq ft of 
steam, while Model C2-A has a capacity of 880 sq ft 
and 550 sq ft for water and steam, respectively. 

For more information, circle on Inquiry Card, Item 44 
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Cooler Does Not Block Window 


On display at the 10th International Heating and 
Ventilating Exposition, Philadelphia, was the line of 
room air conditioners made by Mitchell Manufacturing 
Co., Chicago, II. 

The line includes Model M-131 (illustrated), 1/3 hp 
capacity, which allows 
quick installation and 
easy window washing, 
since there is no opaque 
window filler panels to 
block out light or anchor 
the window closed. It 
ean be installed in a 
conventional double hung 
sash window as narrow 
as 22 inches. Window sash slides down between 
decorative cabinet and outside cabinet to rest on 
rubber insulating cushion. 

Over-all dimensions are 131% inches high, 22% inches 
wide and 3034 inches deep. Capacity is 4200 Btu per 
hour and the unit cools, dehumidifies, filters, circulates 
and ventilates. Compressor unit, hermetically sealed, 
uses Freon-12 refrigerant. 

Also available are Models M121, % hp, 6150 Btu 
per hour; M341, 34 hp, 9050 Btu per hour; and M1001, 
1 hp, 11,500 Btu per hour. These models include all 
parts necessary to install unit in conventional double 
hung sash windows up to 48 inches wide. 


For more information, circle on Inquiry Card, Item 45 


Stoker-Warm Air Unit 


A new self-cleaning furnace-stoker unit has been 
introduced by Electric Furnace-Man, Inc., Emmaus, 
Pa., and was shown at the 
10th International Heat- 
ing and Ventilating Ex- 
position in Philadelphia. 
It is available in two mod- 
els, one with a capacity of 
100,000 Btu per hour, the 
other 125,000 Btu per 
hour. 

Unit consists of a steel 
furnace whose heating 
surfaces are in a vertical 
position, which aids in keeping surfaces clean. Fly ash 
is trapped out in a special compartment. The stoker 
mechanism has a ¥% hp flanged motor with built-in 
overload protection, ratchet drive, and automatic stain- 
less steel bin feed. 

Unit is designed to burn rice or buckwheat size 
anthracite. 


For more information, circle on Inquiry Card, Item 46 


Float Valve Further Improved 


A new regulator, made of Uscolite, a synthetic rub- 
ber product of the U. S. Rubber Co., is now being 
built into the M-VB No. 16 float valve by Scovill Mfg. 
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Co., Waterville Div., Waterville, Conn. According to 
the manufacturer, the Uscolite regulator will not cor- 
rode under any conditions, and will not warp, shatter, 
expand, nor shrink. Originally announced early in 
1950, the valve is quiet, fast-filling, and fully 
adjustable. 


For more information, circle on Inquiry Card, Item 47 


Oil Burner Has Flat Flame 


An improved model of the Iron Fireman Vortex resi- 
dential oil burner is now on the market, according to 
Iron Fireman Mfg. Corp., Cleveland, Ohio. This burner 
produces a whirling vortex of air which mixes with 
the oil spray to form 
a flat, bowl - shaped 
radiant flame. It re- 
leases its heat above 
the grate line where 
it blankets the hearth 
and side walls of the 
combustion chamber 
for increased effi- 


ciency. 
Moving parts and adjustments are located in cool 


air, rather than below the combustion chamber, thus” 


protecting these elements from heat and making it 
possible to service and adjust the burner easily. 


The burner is constructed of heavy pressed steel, 


sturdily welded and built for long service. Burner 
housings are accurately machined and the mounting 
chassis is of steel. This latter feature allows the burner 
to be installed without cement work or shimming. 


Each of the three legs on the chassis may be adjusted a 


independently. 


Capacity of the burner ranges from 1 to 2% gallonel 


of fuel oil per hour. 
For more information, circle on Inquiry Card, Item 48 


Vertical Discharge Unit Heater 


A circular vertical discharge unit heater for use 
with either steam or hot water heating systems has 
been announced by C. A. Dunham Company, caeaeati 
Ill., and was displayed at 
the 10th International 
Heating and Ventilating 
Exposition in Philadel- 
phia. A feature of the 
unit is a sturdy motor 
support cone which di- 
rects air from the heating ue Pe 
element to the fan and 
protects the motor from excessive heat, dust and other 
impurities. The motor is mounted on rubber to mini- 
mize vibration and noise. 

Supply and return pipes are connected to sides of 
the heater, making possible a simplified horizontal 
hook-up. 

The units are made in seven sizes with capacities 
from 24,000 to 410,800 Btu per hour. 


For more information, circle on Inquiry Card, Item 49 
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ing, filtering, ventilating 


Telescope Duct for Gas Burner 


Shown at the 10th International Heating and Ven- 
tilating Exposition in 
Philadelphia was the new 
Columbia Model J gas 
conversion burner made 
by The Columbia Burner 
Co., Toledo, Ohio. 

This burner is made in 
one size with a capacity 
of 75,000 to 200,000 Btu 
per hour. Features in- 
clude a single port tele- 
scoping duct and venturi 
and an enclosure for the 
controls as well as for 
the piping on the outside of the heater. 

For more information, circle on Inquiry Card, Item 50 


and Ton Room Coolers 


Two new room air conditioner models for home or 
office have been developed by Airtemp Div., Chrysler 
Corp., Dayton, Ohio. 

Model 1650 (illustrated) is equipped with a 1 hp 
hermetically sealed com- 
pressor and Model 1675 
has a 34 hp compressor. 
Both do a complete air 
conditioning job, includ- 
ing cooling, dehumidify- 


and circulating air in 
room. Both models are 
easy to install in practi- 
cally any type of window. No plumbing connections 
are required. They can be plugged into any convenient 
110-volt electrical outlet. 

Small in size, measuring 15%, inches in height and 
2714 inches in width, the 1 hp model is rated at 10,000 
Btu per hour. The *4 hp model has a capacity of 8,200 
Btu per hour. 

A turn of the plastic vanes adjusts the air grille to 
direct air circulation in any direction. The outside air 
intake may be opened as desired to provide ventilation 
the year-round. Outside air can be drawn into the 


room independent of the cooling mechanism if desired. 
For more information, circle on Inquiry Card, Item 51 


Enclosed Squirrel Cage Motors 

The line of type QZE, totally enclosed, non-ven- 
tilated, squirrel cage, induction motors has been ex- 
tended by the maker, Fairbanks, Morse & Co., 
Chicago, ill., to include continuous duty ratings built 
in NEMA standard frame 284. At present, 7% hp, 
1800 rpm and 5 hp, 1200 rpm motors are in produc- 
tion. 

These motors conform in all respects to NEMA and 
ASA standards for totally enclosed machines, and are 
identical in mounting dimensions with standard totally 
enclosed, fan-cooled motors of the same ratings. They 
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are suited for service in adverse locations where dirt, 
dust, lint, metal turnings and sand are prevalent, since 
there are no ventilating openings to clog. 

Rotors are of the indestructible Copperspun con- 
struction. Ball bearings are of the cartridge type 
with ample grease space to permit sealing for the life 
of the bearing if desired, but with provisions for easy 
flushing and regreasing. 

For more information, circle on Inquiry Card, Item 52 


Vapor Heating Specialty 


The Steamheat Master compensator was among 
the products shown by Radiator Valve Company of 
America, Philadelphia, Pa., at the 10th International 
Heating and Ventilating Ex- 
position in that city. This 
valve, when used in conjunc- 
tion with the company’s in- 
duced vacuum radiator valves 
and end line evacuators, pro- 
duces a moving column of air 
mixed with hot vapor from 
the boiler which continuously 
flows toward the radiators. 
The result is said to be a 
uniform distribution of heat 
throughout the entire system 
and the extraction of all 
available heat from the boiler. 

On mild days the compensator heats radiators only 
as warm as necessary to satisfy the thermostat. In 
cold weather, when there is a heavy demand for heat, 
the radiators are at full steam temperature. In other 
words, this device creates a vapor system effective on 
either one-pipe or two-pipe jobs. 


For more information, circle on Inquiry Card, Item 53 


Wet Base All-Fuel Boiler 


The Crane 14 boiler for oil, gas, coal or coke has 
been introduced by Crane Co., Chicago, Ill., and was 
exhibited at that company’s booth at the 10th Inter- 
national Heating and Ven- 
tilating Exposition in Phila- 
delphia. 

The boiler is of the wet base 
type and intended for home 
installations. It is reported 
to be easily converted from 
one fuel to another. It is 
made in four sizes, for hand- 
fired, oil-fired, or stoker-fired 
installations and with capac- 
ities ranging from 170 to 495 
square feet of steam radiation, or equivalent in water. 

Features include an extended jacket to conceal the 
burner, trombone heater opening on both sides, pre- 
cision ground joints between sections, a glass flame 
observation port, and flange mounted oil burner 
(where intended for oil). 

For more information, circle on Inquiry Card, Item 54 
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Line of Flat Spray Nozzles 


A new and improved line of flat spray or fan nozzles, 
Series F, has been announced by Bzte Fog Nozzle, Inc., 
Greenfield, Massachusetts. 

Uniform coverage with 
little waste of spray is 
claimed. Side jets, or 
horns, containing coarse 
droplets have been elim- 
inated and the spray pat- 
tern made heavier in the 
center than at the edges 
of the fan. 

According to the maker, there is less overspraying 
due to doubling up of the sprays from adjacent nozzles 
with the result that the combined coverage is un- 
usually uniform. 

These nozzles include 13 discs made of long-wearing 
stainless steel with flow rates of 1/10 to 10 gpm and 
spray angles of 50 deg to 90 deg. All discs are inter- 
changeable in a brass base-and-cap assembly having a 
% inch male pipe connection. Built-in, removable 
strainers are available for the smaller nozzles. 


For more information, circle on Inquiry Card, Item 55 


—120 Deg. Chilling Machine 


The Model R-120 Cascade Sub-Zero industrial chill- 
ing machine, with a guaranteed minimum temperature 
of 120 deg. below zero and a heat absorption capacity 
of 2,000 Btu per hour, has been intreduced by Sub-Zero 
Products Div., Deep- 
freeze Distributing 
Corp., Cincinnati, 
Ohio. 

The capacity given 
is for all temper- 
atures from zero to 
—120 deg. when the 
work is immersed in 
a convection fluid in 
the chilling chamber. 
It is intended for industrial refrigeration applications, 
such as the treating of tool steel, seasoning of anneal- 
ing gages, metal shrinkage for expansion fits, storage 
of annealed aluminum, testing of materials, and simi- 
lar applications. 

Chilling chamber, shown at the left, is 18 x 30 x 33 
inches and with an interior wall of 14 inch steel. It 
has a capacity of 10 cubic feet or 75 gallons. The ma- 
chine includes power unit and chilling chamber, but 
former is available separately. 

Outside dimensions are 42 inches high, 90 inches 
long and 39 inches wide over-all, including chilling 
chamber. Unit has two motors 34 and 1 hp units, 
3-phase. 

Model R-120 is only one of a line of sub-zero chilling 
units made by the company, the full line being de- 
scribed in a newly issued catalog. 


For more information, circle on Inquiry Card, Item 56 
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Neutral Pressure Indicator 


Recently introduced and on display at the 10th 
International Heating and Ventilating Exposition in 
Philadelphia was the Neutral Pressure Point Indicator 
made by Bacharach Industrial Instrument Co., Pitts- 
burgh, Pa. This is an especially sensitive draft gage 
designed specifically for testing gas burners and in- 
tended for use by gas 
equipment dealers, 
contractors and_in- 
spectors. It is capable 
of detecting even the 
slightest draft or 
pressure inside the 
furnace or over the 
burner and it is also 
valuable in checking the draft at the relief opening 
of the draft hood. 

A determination of the neutral pressure point at 
the correct height in the furnace is required, par- 
ticularly in setting gas conversion burners. For this 
test, the firing door is opened slightly and the slott 
end of the draft tube projecting from the back of th 
unit is pressed against this crack, as shown in thé 
illustration. Moving the device up and down wi 
establish the exact location of the neutral pressu 
point which is indicated by zero gage reading. 

The gage has a magnification of over 100 tim 
a pressure or draft of 0.001 inches of water bein 
represented by a pointer movement of 3/32 inch. Th 
range of the instrument is .0005 inches pressure : 
0.005 inches draft. £ 


For more information, circle on Inquiry Card, Item 57 


Plug-In Humidity Controller 


A plug-in humidity controller is announced by Abbeon” 
Supply Co., Woodside, N. Y. This device fills the need” 
for a simple automatic control to operate electrically? 
pewered humidifiers and dehumidifiers. No skilled” 
electrician is needed to 
install the control. 

To place in operation it 
is necessary only to plug 
the humidifier or dehu- 
midifier into the control; 
plug the control into a 
wall outlet, and set the 
dial at the percent rela- 
tive humidity desired. 

The controller can 
handle a load of 15 amp at 115 v, or a continuous load 
of 1,700 watts. 

The humidistat utilized is a standard human hair 
type of dependable manufacture. Humidity scale is 
graduated from 20% to 100% relative humidity. Case 
is dark green baked crackled finish. Dimensions are 
7% in. wide, 334 in. depth, and 634 in. height. Weight 
is 3% lb, and price is $45. 


For more information, circle on Inquiry Card, Item 58 
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Blower Type Gas Unit Heater 

A gas-fired blower type unit heater was displayed 
by Surface Combustion Corp., Toledo, Ohio, at the 
10th International Heating and Ventilating Exposition 
in Philadelphia. This 
unit, AGA approved 
and designated as 
Model BCC-05, is in- 
tended for applica- 
tions where it is ne- 
cessary to deliver air 
at higher velocities 
than possible with propeller type fans and to deliver 
heated air through ducts. Typical installations are in 
industrial buildings and commercial establishments. 

Units are available in six sizes, with capacities rang- 
ing from 68,000 to373,500 Btu per hour output, vented, 
and for all gases, including liquefied petroleum. 

For more information, circle on Inquiry Card, Item 59 


Portable Warm Air Furnace 


A fully portable warm air furnace is announced by 
Quiet Automatic Oil Burner Corp., Newark 4, N. J. 
It is equipped with the latest design Quiet Automatic 
oil burner. Design includes a new fuel saving Catomic 
adjustable turbulator 
in the burner nozzle. 

The furnace can be 
wheeled around from 
space to space or can 
be used permanently 
in one place. It is 
simple to set up by 
plugging in the elec- 
trical cord to 110-volt 
line, attaching hose to the drum that the oil is delivered 
in, hanging up the thermostat, turning on the switch 
and the burner and blower fan starts. Since there 
are no long flues heat is delivered quickly. A regular 
attendant is not required. Portable units with built-in 
oil tanks are also available. 


This portable furnace is intended for heating large 
spaces such as airplane hangers, warehouses, garages, 
holds, piers, shops, sheds, barns, and new construction. 
It is used to dry newly painted or plastered rooms, 
concrete, cement, tobacco and other crops that need 
heat for drying. Other applications are for thawing 
or preheating of trucks, tractors, and planes. 

Furnaces, available in several sizes, all burn No. 2 
fuel oil and have stainless steel combustion chambers. 
A hook on top is provided for lifting complete unit 
from floor to floor. 

For more information, circle on Inquiry Card, Item 60 


¥% Hp Electric Dehumidifier 

An electric dehumidifier, model 1712, is announced 
by Airtemp Div., Chrysler Corp., Dayton, Ohio. Known 
as the Arid-Temp, it is designed to overcome dampness 
and provide moisture control indoors. 
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Unit consists of a hermetically sealed compressor 


which cools a series of 
coils below room termper- 
ature. Untreated air is 
drawn over the coils by a 
fan, cooling the air and 
causing the moisture to 
condense and drop to a 
removable receptacle. The 
unit is capable of reduc- 
ing excessive humidity in 
enclosed spaces up to 8,000 
cubic feet. Under room conditions of 85 deg and 70% 
relative humidity, the unit will remove 14 pints of 
water from the air every 24 hours. 

Aluminum-finned tubing is used for the evaporator 
and condenser coils to minimize odors and prevent 
corrosion. The compressor, a 1g hp reciprocating type 
is sealed in steel shell by poten welding. 

While a large container is provided to catch water, 
the unit can be permanently connected to a drainpipe 
or placed over a floor drain if desired. The unit is 
compact, being 15 inches high, 161% inches deep and 
12 inches wide. It is controlled by an on and off switch 
and operates on standard 115-volt, 60-cycle current. 


For more information, circle on Inquiry Card, Item 61 


Automatic Rewind Steel Tape 


A 50-foot steel tape rule which rewinds automatic- 
ally is available from Master Rule Mfg. Co., Inc., 
Middletown, N. Y. Since it can be manipulated in one 
hand, and since its end-loop can be freed from hook 
or a half-driven finishing nail by a simple flip of the 
case at full tape ex- . 
tension, estimators, 
plumbers, roofers, 
sheet metal workers, 
and appliance instal- 
lation men, may now 
measure in a single 
step and without end- 
mark errors any dis- 
tance normally encountered in construction. 

The rule, called the Master Longboy-050, has the 
added advantage of easy tape replaceability without 
discarding the case and its internal winding mecha- 
nisms when markings are worn after long service. Since 
the tape is always perfectly coiled in its steel case, 
even between immediately successive measurements, 
tap damage due to accidental abuse while lying loose 
on the job is minimized. Nor is the tape itself exposed 
to tool-box buffeting. 

Simple thumb pressure on the center plate-button 
starts the rewind; release of this pressure stops the 
action instantly. Thus, the moving tape is under full 
control at all times, and only one hand is required for 
manipulation. It retails for $12. A 100-foot model 
sells for approximately $16. Alternate 50-foot tapes 
may be had for $6. 


For more information, circle on Inquiry Card, Item 62 
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Fuel Units for Oil Burners 


New fuel units for use with oil burners have been 
introduced by Sundstrand Machine Tool Co., Rock- 
ford, Ill. One is the single stage Model J (top view) 
the other the two-stage Model K. Both are available 
with or without solenoid; 
models with the solenoid 
valve are the Models JS 
and KS, respectively. Lat- 
ter is shown in bottom 
view. 

Each unit is obtainable 
in five capacities for max- 
imum firing rates of 3, 6, 

9, 14 and 20 gallons per 
hour with strainers of sufficient size to meet require- 
ments for the top firing rate. 

The units incorporate new styling, new strainer, 
new anti-hum device, decreased over-all length, and hy- 

: draulically balanced gears 
which operate quietly 
even under high vacuum 
conditions. The large 
choice of capacities per- 
mits selection of units 
ideally suited for any line 
of burners. Better cut-off, 
as well as starting charac- 
teristics, are now obtain- 
able. All units have pro- 

visions for either one or two pipe hook-ups, the in- 
ternal by-pass plug being easy to install through an 
opening at the bottom of the body. 

Solenoid valves give instantaneous cut-off. These 
valves are attached to the top of the body by only two 
bolts, are positive acting, have conduit openings on 
each side and connections are readily made to term- 
inals mounted on the coil. True solenoid design as- 
sures quiet performance free from electrical hum or 
chatter. Conventional fuel unit operation may be ob- 
tained by simply removing the solenoid plunger. 
Standard valves incorporate 115 volt, 60 cycle coils 
although coils for 230 volts, 60 cycles can be furnished 
on special orders. 

For more information, circle on Inquiry Card, Item 63 


Triple-Mix Head on Gas Burner 


A new Combustioneer gas conversion burner has been 
introduced by Combustioneer Div., The Steel Products 
Engineering Co., Springfield, Ohio. It is approved for 
natural, manufactured, 
mixed, L. P. gases and 
L. P. gas-air mixtures. 

Capacity ranges from 
50,000 to 225,000 Btu 
per hour. 

The burner features 
a triple-mix burner head. 

Primary air and gas are 
first mixed in the ven- 
turi tube inside the burner. As this mixture spreads 
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from the burner head it is sandwiched between two 
layers of secondary air. The burner head directs the 
flame towards the sides of the furnace or boiler so 
that hot gases scrub all the inside heating surfaces 
for more even heat distribution. 

Other features include adjustable legs; telescopic 
adjustment to increase or decrease the burner length; 
all controls arranged for easy access within the burner 
cabinet, and a choice of graduated capacities for pre- 
cision sizing of the unit to requirements. 

For more information, circle on Inquiry Card, Item 64 


Recessed Gas Wall Heater 


In keeping with the demand for modern low-cost 
heating, Empire Stove Co., Belle- 
ville, Ill., introduced at the 10th 
International Heating and 
Ventilating Exposition its new, 
gas-fired Empire recessed heating 
system. This wall heater allows 
flexibility for easy installation be- 
tween standard 16-inch studs, in 
walls ranging in thickness from 
4%, inches to 5% inches without 
furring. 

The units are completely en- 
cased and have a spill chamber to 
prevent products of combustion 
from discoloring walls. Concealed 
controls prevent accidental shut-off at any time. 

The heaters are available in units with capacities of 
25,000 Biu per hour, single wall, 25,000 Btu per hour, 
dual wall, and 50,000 Btu per hour dual wall, for natu- 
ral, manufactured or liquefied petroleum gases. 

For more infermation, circle on Inquiry Card, Item 65 


Steam Control Relief Valve 


There kas recently been developed an off-center valve 
of the disc type which simplifies the control of 15 lb 
per sq in., gage, saturated steam with a low pressure 
drop. 

The valve illustrated, 

No. 780, is eight inches 

in diameter and has 150- 

pound American Standard 

raised face flanges. A 

double crank-arm_ with 

adjustable weights facil- 

itates accurate setting. 

The cylinder is not an 

actuator but simply a 

dashpot. On the left can be seen a 2-inch flanged 
outlet for overload relief. It is available from R-S 
Products Corp., Phiiadelphia, Pa. 

These disc-type valves are available in a range of 
sizes and for higher pressures as well. They are also 
used in air, gas, liquid and semi-solid service for the 
control and shut off of volumes and pressure. 

For more information, circle on Inquiry Card, Item 66 
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Picture Window Convectors 


Addition of a low-level style convector to its com- 
plete line of heating, cooling, and air conditioning 
equipment is announced by Young Radiator Co., Ra- 
cine, Wis. 

Designed to eliminate picture window drafts, ‘the 
new FL units are 12 inches high and can be installed 
out - of -the- way be- 
neath the sill in wall- 
recessed or free- 
standing positions. A 
variety of lengths (20 
to 112 inches) and 
depths (4, 6, and 8 
inches) provide ample 
heat for all requirements in hot water and two-pipe 
steam systems. 

Features include: streamlined compact cabinet 
styling, with rounded corners and flanged edges to pro- 
tect children; generous size grille with louvers to 
direct heat flow out into the room; chain control dam- 
per; non-ferrous, tube-and-fin heating element with 
side plates to strengthen it and protect fins, and cabi- 
net knock-outs and header casting design which permit 
simplified piping from top and bottom in new or exist- 
ing hot water or steam (except one-pipe) systems. 


For more information, circle on Inquiry Card, Item 67 


Tool Seals Tube Sheet Closure 


A new packing and packing installation tool, both 
special equipment to a unique new method for sealing 
tube sheet closures on heat transfer equipment for use 
with corrosive fluids, have been introduced by Greene, 
Tweed & Co., North Wales, Pa., and are offered in a 
combination package called the Palmetto Tube-Seal. 

As well as insuring a foolproof seal against all leak- 
age in tube sheet closures, the new method of sealing 
considerably reduces 
the high material and 
installation costs en- 
countered on conven- 
tional seals where 
bolting or threading 
are involved. Its effi- 
ciency also erases the P 
costly downtime com- 
monly experienced for 
maintenance and replacement of conventional seals. 

The packing is of molded composition and is avail- 
able in compositions that match the service. 

This packing, cut to show a cross section, is seen in 
the lower view to be a deep circular band which, when 
stretched lengthwise, will conform to the periphery of 
the tube sheet opening. Its wall is also seen to be 
separated by a deep-cut V-shaped annular space into 
which a filler ring (usually of the same material as the 
tube sheet) is placed before the packing is installed. 

The special tool, developed for inserting this packing, 
is shown in the upper view and consists of two screw 
drives, the tightening of one causing the tool to grip 
the edge of the packing and the tightening of the other 
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driving a cylindrical blade forward into the annular 
space where it contacts the filler ring and, advancing, 
distends the packing. This stretching thins down the 
packing walls and so enables the packing to pass over 
the end of the exchanger tube and to be inserted in the 
tube sheet opening. When the packing is in place, the 
tool is removed and the packing, recovering its shape, 
expands in the opening and exerts pressure radial to 
the axis of the tube along the length of the filler ring. 
This pressure produces the seal. 


For more information, circle on Inquiry Card, Item 68 


Package Dehumidifiers, 2 Sizes 

Several larger models of dehumidifiers have been 
added to the Desomatic humidifier line made by Daly, 
Merritt & Sullivan, Inc., Falls Church, Va. Previously 
announced were small models suitable for basements 
and similar applications. 
All of the models are of 
the adsorbent type using 
silica gel or activated 
alumina, although other 
desiccants may be used if 
desired. 

Larger models include 
the SOR-8 and DOR-38. 
Former is a single bed 
type unit intended for 
storage dehumidification 
of such products as seeds, j 
grain, flower bulbs, candy, 
precision instruments, potato chips, drugs and pharma- 
ceuticals. Machine draws reactivation air from out- 
side of the space which is to be kept dehumidified 
through a separate reactivation circuit. Operation is 
completely automatic and machine may be controlled 
by either a plug-in or wall- 
mounted humidistat. Unit 
has factory sealed ball 
bearing fan motor which 
does not require servicing 
for 20,000 hours. No other 
maintenance is required 
than replacement of the air 


filter. 
a Model SOR-8 handles a 
a dry air volume of 25 cfm 
with a reactivation air vol- 
ume of 18 cfm. It will re- 
move 8.1 lb of water per day at 95F dry bulb and 75% 
relative humidity or 1% lb per day at 40F dry bulb 
and 15% relative humidity and with corresponding 
capacities at intermediate conditions. 

The DOR-38 (both illustrations) is a dual bed unit 
in which one bed is reactivating while the other bed 
is drying the air. Capacity of this unit is 70 cfm dry 
air volume and 35 cfm reactivation air volume. Thus 
unit will remove 38 lb of water per day at 95F dry 
bulb and 75% relative humidity down to 12 lb per day 
at 40F dry bulb and 35% relative humidity. 


For more information, circle on Inquiry Card, Item 69 
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PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 


Carbon Canisters Form Air Pollution Test Unit 


PROBLEM: One of the common problems in air sam- 
pling is the determination of the prevailing concentra- 
tion of gaseous and vaporous contaminants. Most 
sampling techniques use specific reactants for some 
one particular substance. It is frequently desired, 
however, to test for a variety of substances in a given 
sample of air. 

SOLUTION: By introducing the sample of air through 
activated carbon, most 

of the gaseous and 

vaporous  contamin- 

ants are adsorbed and 

subsequently are de- 

termined qnantitativ- 

ly by chemical analy- 

sis. W. B. Connor 

Engineering Corp. 

has devised a collect- 

ing apparatus which 

will induce a known 

volume of contamin- 

ated air through a predetermined quantity of granular 
activated carbon. Device consists of two perforated 
carbon filled canisters assembled with a motor driven 
air blower. Control of the blower is such that by oper- 
ating the unit for a known duration the volume of air 
sampled can be determined. 

RESULTS: Activated carbon collects most air impuri- 
ties in such a manner that subsequent analysis can 
determine both quality and quantity of contaminants. 
Even distribution of air throughout the canister per- 
mits dividing carbon into several samples for a variety 
of tests. For instance, one sample may be used to 
establish the moisture-borne contaminants, while an- 
other is used to determine non-aqueous organic sub- 
stances. 


Metallizing Stops Corrosion 


PROBLEM: Two steel 15,000-gallon gravity sprinkler 
tanks in the General Mills plant in Buffalo, N. Y., had 
become very pitted by corrosion to the extent that 20 
to 30 percent of the metal on rivet heads had been lost. 
Also, there were deep scars and cavitations throughout 
the entire interior surface. 

SOLUTION: In October, 1934, about .006 inch of zinc 
was applied by Metalizing Engineering Company, Inc., 
of Long Island City. | 
RESULTS: The tanks, which contained water drawn 
from the city canal, were inspected on June 28, 1950, 
and found in excellent condition with no trace of cor- 
rosion on any of the plates, including the bottom. Since 
the average thickness of zinc at present is about .004 
inch, it is expected that the protection should last an- 
other 15 to 20 years. 
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Mobile Heating Units for Outside Jobs 


PROBLEM: For heating on construction jobs, quarries 
and other temporary applications, it is frequently con- 
venient to have a movable heat source so that work can 
proceed unhindered by freezing temperatures. 
SOLUTION: To meet this type of situation, portable 
Thermoblocs, manufactured by Prat-Daniel Corp. of 
East Port Chester, 

Conn., been 

mounted on easy op- 

erating trucks which 

also carry the fuel 

tank. Units provide 

100,000 to 300,000 

Btu per hour, and a 

Model 1000 is avail- 

able providing an 

output of 1,000,009 

Btu per hour. 

RESULTS: Equipment is said to be more efficient an 
less space consuming than salamanders or other cor 
ventional methods in use. Also, the heater may b 
moved about to provide most effective diffusion. 


Air Gap Simplifies Duct Insulation 


PROBLEM: Heating engineers for the School Distrieg 
of the City of McKeesport, Pa. were faced with the 
problem of a large duct insulating job. Much of t ie 
cost of installing insulation was in cutting and notch=- 
ing of insulation blocks to fit around obstructing duc ; 
reinforcements. 

SOLUTION: Instead of applying insulation directly 
duct surfaces, insula- 

tion is spaced 2 inches 

out from the duct. This 

removes it from the 

interference of duct 

stiffeners. Installation 

involves wiring to an- 

gle-iron members run- 

ning the length of the 

ducts. These members 

are welded to angle- 

iron. stiffeners sur- 

rounding the ducts. To 

complete the job, mineral wool blocks are covered with 
a %4-inch mineral wool cement coat trowelled into 
l-inch wire mesh stretched over the blocks. The ex- 
terior is covered with a 10 oz canvas and painted. 
RESULTS: Cutting and notching of insulation blocks 
is eliminated and wasting of cut off pieces in avoided. 
Thermal efficiency of the insulation is increased by the 
air space between duct and insulation. 
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Unit Heaters Brood Chicks 


PROBLEM: Mass production techniques in growing 
chickens have forced growers to seek methods adequate 
for brooding 40,000 to 100,000 chickens from birth to 
broiler stage without resorting to relocation of poultry 
or redesign of enclosure. 

SOLUTION: Qver a thousand vertical Modine unit 
heaters are in use in 
various mid - western 
installations ranging 
in size from 4 to sev- 
eral hundred heaters 
on a single job. Verti- 
cal delivery units are 
equipped with Connor’s 
Kno- Draft adjustable 
diffusers. In a system 
devised by Russell 
Smith, Modine St. 
Louis representative, 
who has worked closely with large broiler growers 
in developing what is now known as the Modine live 
air brooder house heating. In some _ installations 
Modine horizontal heaters are used. 

RESULTS: The use of Modine unit heaters provides 
uniform draftless heating with adequate air circula- 
tion required for healthy chicks and dry litter. Crowd- 
ing under hovers is eliminated to reduce mortality 
rates. Labor, litter, and fuel costs are less. Weight 
gains of as much as 34 lb per bird above normal gain 
have been attributed to the use of Modine live air 
heating. 


Scraper Strainer Boosts Chocolate Output 


PROBLEM: The H. Fox Company, Inc., of Brooklyn, 
N. Y., found that hardened chocolate syrup particles 
quickly clogged strainers in syrup pipe lines, causing 
frequent shutdown to remove strainer screens. Re- 
stricted flow caused back pressure, forcing some par- 
ticles through overloaded screens. 

SOLUTION: Sarco scraper strainers were installed in 
the chocolate syrup 
pipe lines. Inside the 
cylindrical screen of 


each strainer is a 
scraper blade which ro- 
tates like a worm gear. 
Blade hugs the inside 
of the screen and 
scrapes off the hard 
chocolate particles 
while the syrup is 
pouring through the 
strainer. 

RESULTS: There are no longer any shutdowns to 
clean screens. Screens do not become overloaded and 
therefore no particles are forced through by back 
pressure. Since strainers are continuously scraped 
and cleaned, a closer mesh can be used to remove the 
smallest particles of hardened syrup. 
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Year-Round Air Conditioning for Store 
in Tall Building 


PROBLEM: The problem of air conditioning a ground 
floor and basement store area in a tall building without 
wasting valuable floor area or city water was faced 
by the new Joseph Shulster’s Men’s Clothing Store in 
New York City. 

SOLUTION: As a means of conserving both floor space 
and city water, the 
system utilized a 15-ton 
U. S. Air Conditioning 
Corp. Kooler-Air self- 
contained packaged 
unit which has been 
placed in the corner of 
a basement workroom. 
The unit contains an 
evaporative condenser 
which saves about 95% 
of the required cooling 
water and avoids the 
difficulty of installing a roof tower atop the 20-story 
building in which the store is located. Outside air is 
introduced to the system through the transom above 
the entrance door to concealed duct work which was 
integrated into the over-all design of the main floor 
section of the store. Heat from window display lights 
is handled by a separate supply and exhaust system 
which blankets off excess heat from the sales area. To 
furnish winter heating, the unit’s heating coil has 
been connected to the building’s main steam supply. 
RESULT: Winter heating and summer cooling with 
automatic zoned temperature control maintain desired 
conditions despite varying loads. Conditioned air is 
distributed through ducts to grilles in the main ceiling 
area, basement workroom, fitting rooms, and offices. 


Air Conditioning Equipment Placed Outdoors 
to Save Space 


PROBLEM: When the management of the Juarez 
Furniture Store in Laredo, Texas, decided to install 
air conditioning it was faced with the problem of plac- 
ing the equipment so that no floor space would be sac- 
rificed. The store has no basement, and its roof is 
incapable of supporting either an air conditioning 
unit or a cooling tower. 

SOLUTION: Air conditioning equipment was placed 
on a rear porch with a partial concrete floor. The con- 
crete slab was extended and reinforced to support a 
U. S. Air Conditioning Corp. 15-ton Kooler-Aire unit. 
The unit is completely enclosed and fitted for outdoor 
installation and contains an evaporative condenser 
which eliminates the need for a cooling tower. The 
unit was connected by duct work to grilles in the main 
store area and on a balcony within the store. 
RESULTS: The entire installation was carried out 
without interruption of normal operation of the store. 
The owner reports a substantial increase in business 
in spite of a general business decline in the area. The 
store is cooled without sacrificing valuable display 
floor space. 
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In these times of scarcities 

it is more than ever important to remember 

that two or more heads are better than one. 

Your suppliers, for example, know a great deal 

about their materials, how to select, specify and fabricate the 
No matter what you buy, it will pay you 

to draw upon this knowledge. 

It may be able to make scarce materials go further, 
reduce costs, perhaps even speed up production. 
AND of course for close and confidential collaboration 
on copper and its alloys, and aluminum alloys, 
CONSULT REVERE! 


N Bedford, 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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DEGREE-DAYS FOR DECEMBER, 1950 


(A) Airport readings; (C) City office readings; (O) Readings at a point on outskirts of city 
___Heatine anv 23rd Year of Publication of Monthly Degree-Day Data 


City Cumulative, September 1 to December 31 
1950 | 1949 J Normal 1950 | 1949 | Normal Normal : 
Abilene, Texas (A)...........-.------+. 635 513 592 996 870 925 2061 «@ 
Albany, New York (A)...........-.-- 1218 1098 1147 2520 2486 2439 6580 x 
Albuquerque, New Mexico (A).... 697 958 924 1239 1680 1827 4298 aq 
Alpena, Michigan (C)..............-.. 1279 1142 1247 2864 2729 2951 8299* a 
Anaconda, Montana (C)............- 1065 1302 1238 3093 3143 3171 8357** is 
Asheville, North Carolina (C)..... 931 677 837 1785 1531 1689 4232 a 
Atlanta, Georgia (C)..........-........ 749 600 639 1319 1079 1131 2890 
Atlantic City, New Jersey (C)..... 870 756 893 1587 1432 1735 5176 
Augusta, Georgia (A)................. 699 446 549 1192 780 886 2161 
Gaier, Gragon {C)...........-. 918 1122 1156 2374 2632 2815 7163 
Baltimore, Maryland (C)............. 894 7.28 874 1599 1361 1664 4533 
Billings, Montana (A)................. 1035 1315 1194 2714 2760 2816 7119 t 
Binghamton, New York (C)......... 1219 1021 1256 2529 2314 2515 6808 
Birmingham, Alabama (A).......... 772 548 595 1351 1042 913 2352 
Bismarck, North Dakota (A)....... 1640 1711 1553 3648 3405 3514 9192 
Block Island, Rhode Island (A)... 862 798 884 1726 1628 1736 5788 
Boise, Idaho (A)................--...---. 884 1051 1011 1949 2330 2285 5552 | 
Boston, Massachusetts (A)-......... 905 872 1026 1847 1851 2130 6045 P 
Bozeman, Montana (C)............. 1127 1261 1293 3159 3049 3286 8521** f 
Buffalo, New York (A)_.............. 1168 983 1104 2424 2273 2372 6822 i 
Burlington, lowa (A)_......--.......-.. 1379 1041 (a) 2601 2166 (a) (a) i 
Burlington, Vermont (A)............. 1242 1139 1287 2717 2664 2773 7514 y 
Butte, Montana 1123 1366 1261 3240 3276 3183 
Care, SA 954 663 822 1698 1317 1499 3909 
Canton, New York (C)................ (a) 1185 1342 (a) 2815 2994 8020 
Charleston, South Carolina (C)... 585 349 425 920 585 632 1769 , 
Charlotte, North Carolina (C)..... 780 613 679 1357 1130 1220 3120 i 
; Chattanooga, Tennessee (A)....... 839 673 694 1511 1299 1225 3118 
i Cheyenne, Wyoming {A)............ 965 1160 1144 2529 2639 2889 7466 
Chicago, IIlinois 1271 962 1074 2341 1982 2172 6077 
i Cincinnati, Ohio (C)_................. 1054 743 927 1946 1511 1796 4684 
i Cleveland, Ohio (A)... 1231 956 1060 2382 2075 2185 6155 » 
i Columbia, Missouri (C).............. 1068 839 985 2026 1690 1896 4922 ; 
i Columbia, South Carolina (C)..... 682 492 561 1144 876 916 2364 
; Columbus, Ohio (C).......222-22....... 1176 867 1017 2225 1820 2020 5398 
3 Concord, New Hampshire (A)...... 1129 1147 1234 2562 2706 2732 7353 
| Concordia, Renews (os 1032 1024 1050 1989 1847 2019 5315 “ 
; Da!las, Texas (A)... 571 459 567 923 774 870 2256 
; Davenport, lowa (C).....0............. 1385 1033 1175 2519 2111 2333 6289 
Dayton, Ohio (A)... 1271 926 1014 2445 2035 1947 5264 
' Deer Lodge, Montana ‘C)......... 1167 1325 1331 3310 3241 3518 8672** 
Denver, Colorado (C)...__. 885 923 1017 1983 1875 2276 5874 
Des Moines, lowa (A)... 1387 1118 1215 2585 2173 2370 6384 ql 
Detroit, Michigan (A)......0.......... 1218 993 1113 2457 2227 2332 6490 ; 
Devils Lake, North Dakota (C)..... 1815 1855 1710 4033 3788 3871 9970 ‘ 
, Dodge City, Kansas (A)... 925 956 1004 1840 1746 1952 5035 4 
Dubuque, lowa (C)... 1150 1243 2694 2373 2534 6790 
i Duluth, Minnesota (C)...... 1699 1566 1519 3738 3411 3489 9483 
: Eastport, Maine (C)....000 1004 1038 1228 2496 2537 2890 8520** 
Elkins, West Virginia (A)........... 1169 892 1035 2478 2142 2217 5697 
El Paso, Texas (A)... 456 653 617 779 1069 1038 2428 
Ely, Nevada (A)... eee 927 1291 (a) 2444 2858 (a) (a) 
2 Erie, Pennsylvania (C)......... 1131 900 1039 2232 1971 2164 6273 
: Escanaba, Michigan (C).......-... 1413 1244 1344 3162 2920 3138 8771 
: Evansville, Indiana (A)... 1100 764 862 2010 1618 1545 4244 
. Fort Smith, Arkansas (A)........... 835 658 707 1420 1240 1177 3147 
Fort Wayne, Indiana (A)............ 1342 983 1138 2617 2206 2211 5925 
Fort Worth, Texas (A)... 576 472 574 917 806 826 2148 
: Fresno, California (A)................ 428 645 577 690 1024 911 2334 
e Galveston, Texas (C)....... 254 190 270 389 271 330 1016 
Grand Junction, Colorado (A)..... 913 1101 1162 1806 2185 2278 5548 
Grand Rapids, Michigan (A)... 1276 994 1147 2625 2220 2397 6535 ° 
Green Bay, Wisconsin (C)........... 1580 1279 1324 3271 2923 2882 7825 4 
Greensboro, North Carolina (A). 903 725 760 1687 1432 1395 3529 { 
Greenville South Carolina (A)... 794 643 738 1399 1223 1334 3380 
Harrisburg, Pennsylvania (A)....... 1074 913 992 2108 1880 1981 5375 “ 
Hartford, Connecticut (A)... 1024 1020 1060 2129 2137 2157 6036 i 
Hatteras, North Carolina (C)....... 639 401 493 940 688 727 2571 
Havre, Montana 1678 1383 3235 3239 3314 8700 
Helena, Montana (A)... ee, sd 1395 1245 3252 3241 3058 7894** 4 
Houston, Texas (C)...... 279 239 335 450 358 449 1157 H 
Huron, South Dakota (A). 1508 1410 1431 3167 2861 3085 8004 y 
Indianapolis, Indiana (A)............ 1281 903 1017 2413 1961 2002 5298 
Jackson, Mississippi (A).............. 636 410 (a) ~ 1046 754 (a) (a) 
Kansas City, Missouri (A)........... 1056 866 1008 1926 1599 1866 4956 
Knoxville, Tennessee (A)............ 912 680 781 1659 1355 1483 3670 
La Crosse, Wisconsin (A)...........- 1591 1344 1311 3109 2818 2778 7322 
Lander, Wyoming (A)................. 1023 1377 1419 2815 3039 3075 7947 
inthis colums are normal totals for complete Bursar, Bates, Oo 
September fe incisive. tions Me, respectively; Anaconda, -Poveman. it Butte, Deer_ Lod Livingston, 
ant Uties cod fon, figures for with 140) 
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BOILERS 


Battery of three No. 60-S-17 H. B. Smith oil-fired cast iron 
boilers, each with net steam rating of 12,925 sq. ft. Owner, 
Architects and Engineers of Terminal: The Port of New York 
Authority, New York. Heating Contractors: August Arace 
& Sons, Inc., Elizabeth, New Jersey. 


To assure trouble-free heating and hot water supply, The Port of New York Authority ri 
selected H. B. Smith cast iron boilers in the new Union Motor Truck Terminal at © 
Newark, N. J. 
For the 31,000 feet of steam radiation, three No. 60-S-17 Smith oil-fired cast — 
iron boilers do an eminently competent job, as does the No. 340-W-11 Mills boiler — 
; in the adjacent maintenance building. 
3 In winter, four No. 608 Smith Manifold Indirect Heaters provide a total hot 
water capacity of 1680 GPH at 100°F. temperature rise, while in summer, one No. 
$4-W-11 Smith oil-fired unit with capacity of 1596 GPH is adequate. 


H. B. e 7 


SINCE 1853 TH CAST IRON BOILERS 


THE H. B. SMITH CO., INC., WESTFIELD, MASS. 


Most complete line in the world of cast iron boilers for heating 
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| '$ LARGEST UNION motor truck terminal 
The WORLD motor truck terminal...... 
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Degree-Days for December, 1950 (Concluded) 


(A) Airport readings; (C) City office readings; (O) Readings at a point on outskirts of city. 
HEATING AND VENTILATING’s 23rd Year of Publication of Monthly Degree-Day Data 


December Cumulative, September 1 to December 31 
1950 {1949 | Normal 1950s || 1949 Normal Normal 

Lansing, Michigan (A).........-.--- .. 1305 1052 1209 2723 2505 2665 7048 “a 
Lewiston, Maine (O)...........--.--.. 1074 1107 1295 2542 2585 2837 7707 . 
Lincoln, Nebraska (C)..........-.---- 1160 1076 1132 2263 2012 2201 5999 i 
Little Rock, Arkansas (A)........... 805 594 651 1364 1074 1079 2811 : 
Livingston, Montana (C)........ ww 949 1169 1117 2744 2648 2731 7245** 1] 
Los Angeles, California (C)......... 114 294 301 220 414 424 1504 on 
Louisville, Kentucky (A)............- 1066 729 849 1958 1532 1587 4180 ‘ 
Lynchburg, Virginia (A)............. 936 753 800 1778 1503 1557 3980 : 
Macon, Georgia (A)...........-------++ 646 466 567 1095 829 897 2201 i 
Madison, Wisconsin (C)...........--- 1473 1202 1321 2866 2546 2758 7429 : 
Marquette, Michigan mo aA 1360 1268 1302 3121 2950 3054 8693* ' 
Memphis, Tennessee (A).........-... 844 581 663 1458 1146 1127 2950 
Meridian, Mississippi A 673 462 549 1143 875 883 2160 » 
Milwaukee, Wisconsin (A) 1437 1126 1221 2830 2487 2601 7245 i 
Minneapolis, Minnesota (A)........ 1627 1384 1404 3198 2807 2941 7850 i 
Montgomery, Alabama (A)......... 670 418 496 1132 722 769 1884 ; 
Nantucket, Massachusetts (A).... 859 825 905 1851 1811 1912 5957 i 
Nashville, Tennessee (A).......-...- 945 670 744 1709 1342 1363 3507 ; 
New Haven, Connecticut (A)....... 980 933 1017 1998 1954 2109 5895 i 
New Orleans, Louisiana (C)......... 358 223 301 577 368 403 1024 i 
New York, N.Y. (C).....e-cc0c----+ 924 767 940 1704 1495 185, 5274*** ' 
Nome, Alaskat (A)... 1263 1228 1509 2822 2769 3379 14580** : 
Norfolk, Virginia (C) ee 545 685 1238 963 1195 3350 : 
North Head, Washington (C)...... 507 682 654 1700 1690 1785 5452** 
North Platte, Nebraska (A)......... 1065 1124 1173 2400 2331 2486 6366 ; 
Oakland, California (A).......-.----- 273 569 496 627 1074 1099 3143** } 
Oklahoma City, Oklahoma (C)..... 774 705 815 1347 1219 1379 3613 | 
Omaha, Nebraska (A).......-.-.-----. 1252 1088 1175 2407 2096 2284 6131 
Oswego, New York (C)......-...-0---. 1166 1020 1138 2426 2283 2494 7088 ! 
Parkersburg, W. Virginia (C)...... 1062 807 921 2048 1700 1830 4775 a, 
Peoria, Illinois (A)........--.---------- 1364 984 1150 2542 2100 2323 6109 
Philadelphia, Pennsylvania (C).... 916 753 884 1676 1458 1699 4737*** 
Phoenix, Arizona (C).......-.-2------- 183 386 425 240 465 581 1405 ah 
Pittsburgh, Pennsylvania (C)....... 1084 841 967 2168 1774 1949 5235 t 
Pocatello, Idaho (A)... 1004 1180 1181 2393 2684 2649 6655 : 
Portland, Maine 


Raleigh, North Carolina (C)........ 


Rapid City, South Dakota (A)....... 1116 1331 1172 2677 2638 2701 7118 

Reading, Pennsylvania (C).......... 1008 836 1001 1914 1717 2014 5389 

Red Bluff, California (A)............ 498 639 (a) 859 962 (a) (a) 

Reno, Nevada (A)...............-----++ 810 1037 973 1945 2329 2284 5892 

Richmond, Virginia (C)............... 849 660 763 1541 1234 1380 3695 

Rochester, New York (A)............ 1191 1026 1125 2463 2372 2414 6732 t 
Roseburg, Oregon (C)....... ee (a) 724 719 (a) 1615 1741 - 4428 h 
Roswell, New Mexico (A). 663 807 808 1180 1450 1510 3484 4 
Sacramento, California (C).. 442 628 574 727 1001 996 2653 fi 
St. Joseph, Missouri (A)............... 1146 1000 1079 2137 1880 1960 5161 i 
St. Louis, Missouri (C)................. 1087 741 936 1983 1466 1738 4585 i 
Salt Lake City, Utah (A)............. 912 1077 1020 1969 2279 2149 5555 } 
San Antonio, Texas (A).............. 377 296 347 601 441 473 1202 | 
San Diego, California (A)........... 160 313 288 284 454 487 1645 

Sandusky, Ohio (C)..................... 1206 919 1063 2282 1913 2142 6208 

San Francisco, California (C)....... 345 448 428 705 933 949 3264** 

Sault Ste. Marie, Michigan (A)... 1435 1329 1370 3338 3241 3247 9285** 

Savannah, Georgia (A)................ 581 326 397 939 587 598 1490 

Scranton, Pennsylvania (C)......... 1124 976 1085 2259 2141 2274 6129 

Seattle, Woshington _ 520 Faz 719 1570 1672 1869 4934** 

Sheridan, Wyoming | See 1078 1339 1320 2784 2853 3198 8008 

Shreveport, ouisiana (A) 594 428 499 958 759 769 1938 a) 


Sioux City, lowa (A)...........---..+-. 1362 1221 1265 2721 2438 2583 6898 
Spokane, Washington (A)........... 966 1155 1057 2528 2667 2583 


6355 

Springfield, Mlinois (C)................ 1249 864 1039 2275 1748 2002 5373 i 
Springfield, Missouri (A)........... . 1001 806 893 1927 1674 1674 4428 , 
Syracuse, New York (A).............. 1241 1038 1172 2515 2324 2491 6893 ae 
Tacoma, Washington (C)............ 549 767 756 1713 1821 1951 5181** i 
Terre Haute, Indiana (A).......... 877 992 2397 1897 1840 4872 
Toledo, Ohio (A)..........2...-.--ese0e 1293 987 1079 2551 2208 2189 6077 i 
Topeka, Kansas (C)..........0......... 1038 929 1008 1898 1694 1883 4969 i 
Trenton, New Jersey (C)............. 971 824 930 1857 1697 1760 4933 ; 
Utica, New York (O)..........000.2.... 1262 1125 1144 2640 2349 2537 6796 » 
Valentine, Nebraska (C)............. 1185 1235 1245 2651 2571 2725 7039 
Walla Walla, Washington (C)..... 741 816 896 1796 1841 1909 4808 
Washington, D. C. (C)................ 907 718 896 1631 1391 1741 4626 
Wichita, Kansas (A)...............-... 937 861 955 1736 1564 1783 4673 
Williston, North Dakota (C)........ 1578 1750 1591 3650 3537 3658 9323 
Winnemucca, Nevada (C)........... 837 1142 1080 2113 2537 2859 6427** 
Yakima, Washington (A)............ 931 973 1091 2356 2288 2428 5599 

(a) Data not available. _ ZIncludes August. 1Figures in this column are normal totals for a complete heating 
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| Portland, Oregon (C).................. 516 694 729 . 1468 1554 1724 4469 i 

5 Providence, Rhode Island (C)......... 915 867 1026 1862 1842 2130 6015 

Pueblo, Colorado (A) 992 1029 1960 1983 2164 5514 

580 694 1371 1067 1253 3234 


These and many more quality features 
make FAR-AIR Filters the choice of dis- 
criminating organizations. They are avail- 
able in a wide range of types and sizes for 
dirt, lint, grease, entrained water, ink, 


: : ie Among the users of FAR-AIR Filters are: 
paint and most other filtering applications. 


Westinghouse Electric Corp. 
Sturdy construction and precision engi- General Electric Company 


neering gives them longer service life. Standard Oil Co. of Indiana 
i R.C.A. Victor Division 


A. B. Dick Compan 
Every claim made for FAR-AIR Filters can be 
: . U. S. Armed Forces 
proved by you with a simple test. For complete 
information, write to Farr Company, 2615 = 99) 9 
Southwest Drive, Los Angeles, California. . 


FAR-AIR FILTERS 


herringbone- |-corrugations 


FARR COMPANY Engineers 


Los Angeles » Chicago +» New York 
M!'d under license by Control Equipment Co, Ltd, Montreal, Canada 
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«AND FOR HELP WITH 
THE HEATING CONTROL, 


TALK 
HONEYWELL! 


We doubt that you've done much work for the Three Bears lately. 


We haven't, either. 


But we can help heating engineers and contractors provide the 


* 
a proper thermal environment for any client—anywhere—in any 
kind of structure. 
We have a lot of literature on all phases of heating, ventilating 


and air conditioning. Information you should have in your files. 
And we have a lot of very well informed control engineers — in 


our 89 different offices—who have a lot more information right eranenrer.ss 
Honeywell 


We sincerely believe we can help you on any project that poses 


problems of control of any kind—for control is Honeywell's busi- ’ 
in 


So, why not talk to Honeywell? Why not write to Honeywell for 
complete information on the equipment discussed in the column 
across the page? And why not do it now? 
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WASHINGTON NEWS 


(Continued from page 75) 


(defense orders). Percentages vary from product to 
product, and are designed to insure that the require- 
ments of the expanding rearmament program will be 
met. The order also specifies minimum mill quantities 
which must be ordered on “DO” orders for other de- 
fense-supporting programs authorized by NPA—the 
freight car program and oil fields program, for ex- 
ample. The amended order also brings under control 
for the first time (in the present emergency) the fol- 
lowing: steel castings and forgings, wire rope and 
strand welded wire fabrics, wire netting, pig iron, and 
malleable and gray iron castings (except cast iron soil 
pipe and pressure pipe). 


Nickel and Tungsten Controlled 


Order M-30 provided for the complete allocation of 
tungsten, effective March 1. Tungsten has been ob- 
tained primarily in Red China, and the current alter- 
cations with that government has shut off all supplies 
from that source. As is so often the case when an order 
is issued to restrict end uses of a product, the public 
learns for the first time that the restricted product has 
uses not generally known. The tungsten order, for ex- 
ample, provides end use restrictions on the use of the 
preduct in the manufacture of grinding wheels and 
in pigments and printing and lithographic inks. The 
order also restricts the use of tungsten in the manu- 
facture of high speed steels. 

Also effective March 1 is an NPA order banning the 
use of nickel in automobile trim and in 400 other 
civilian products. In announcing the ban, NPA per- 
mits no new starts on the specified products after 
March 1 if nickel silver or nickel plate is to be used, 
or after April 1 if nickel-bearing stainless steel or 
high-content nickel alloys are to be used. However, 
NPA allows manufacturers two months to complete 
articles started before the effective dates. 


Small Business Outlook Scanned 


Chances are considered good for the passage of 
legislation to set up a Small Defense Plant Corpora- 
tion to aid small business in its efforts to participate 
in the defense program. Bills to provide for such a 
corporation have been introduced in the Senate by 
Senator Sparkman (D-Ala.), chairman of the Senate 
Small Business Committee and in the House by Rep. 
Patman (D-Tex.), chairman of the House Small Busi- 
ness Committee. The proposals have strong backing 
from members of both committees, as well as other 
members of both Senate and House interested in the 
welfare of small, independent businesses. 

Defense Mobilizer Charles E. Wilson and Defense 
Production Administrator William H. Harrison both 
promised the committees full cooperation in helping 
small business firms get a fair share of defense busi- 
ness. 
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We can't help you heat bear 
caves, but we can help you 
plan better Zone Control heat- 
ing systems. So fill out the cou- 
pon below and send it to us for 


FACTS YOU NEED-—FREE! 


An excellent way to achieve 
uniform comfort and econ- 
omy in heating large build- 
zone 1 ings — institutional, com- 
mercial or industrial —is 
through the use of Honey- 
well Zone Control. Separate heating zones in a factory, for 
example, enable you to keep office workers comfortable in 
their zone — while at the same time you maintain one low 
economy temperature in the fabrication zone, and still 
another fuel-saving level in the storeroom area. And in 
addition to occupancy and use requirements, Honeywell 


Zone Control equipment 
helps you compensate for ae 7 
WIND 
ZONE 1 


OCCUPANCY 


all weather factors and 
varying heat losses. 


In the home field, too, de- ZONE 2 
mands for uniform comfort 
in larger houses have accel- 
erated the trend toward Honeywell Zone Control. 
For with Honeywell Zone Control you can maintain the ; 
desired temperature in every part of the house despite wide 
differences in exposure, use, occupancy and structural heat 
losses. And Zone Control makes it possible to lower tem- 
peratures for economy's sake during the parts of day when 
certain sections of the 
house are not in use. 


ZONE 2 For additional, specific in- 

CONCRETE formation on the use of 

ZONE 1 Zone Control, fill in and 

ane, mail the accompanying cou- 
CONSTRUCTION 

pon now. It will bring you 

material you'll want to read — and keep handy in your files. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
Mi polis 8, Mi ta, Dept. HV-2-20 


Gentlemen: Please send me information on Zone Central heating for 


0 Large buildings O Homes 

Name 

Firm Name san 

Address 
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In One Compact UNIT... 


DEPENDABILITY 


for every need... 


From 25 to 304 
Horsepower 


ITUSVILL 


ALL-WELDED WP-WPO 


Firebox BOILERS 


E The only all-welded, return tube, firebox 

- type high pressure boiler—providing leak- 
proof, troubleproof performance on continu- 
ous schedules for hospitals, institutions and 
industries. The Titusville Type WP-WPO Fire- 
box Boiler is precision die formed and welded 
—built to ASME code with a 5-plus factor of 
safety—Standardized ratings, with large re- 
serve capacity—gives excellent results with 
oil, gas or coal firing. Write for detailed, 
descriptive brochure. 


News of the Moath 


BUSINESS PRESS EDITORS 


mobilize for emergency as President Truman 
presents award to executive committee chairman. 


A new chapter of progress and recognition for the 
business press was written in Washington January 19. 
The Society of Business Magazine Editors, of which 
HEATING AND VENTILATING is a member, in a successful 
business-mobilization conference, rallied top officials 
of the government, industry and the professions in 
outstanding sessions headlined by an address of the 
President of the United States at the mobilization 
dinner. 

Leaders of the government, including members of 
Congress attending the dinner, remarked on the effec- 
tiveness of business press mobilization. Observed 
Senator Allen J. Ellender, chairman of the Senate 
Agriculture Committee and member of the Appropri- 
ations Committee: “In my opinion other organizations 


in this country should follow this type of mobilization . 


meeting and rally their people in this crisis. Until to- 
night I did not fully realize the importance of the busi- 
ness press in our economy.” 


President Harry S. Truman presents first annual Silver Quill 
Award of National Business Publications to Paul Wooton of 
the Society of Business Magazine Editors. 


© AWARD.—President Truman, in making the presen- 
tation of the first annual Silver Quill Award of the 
National Business Publications to Paul Wooton, chair- 
man of the executive committee of the society, paid a 
brilliant tribute to his work. The Chief Executive, in 
homey, heart-warming comments, had various nice 
things to say about his contacts with the recipient of 
the award. The President, before switching to the 
national and international scene, explained that Paul 
Wooton has “received many honors” during his long 
tenure as a Washington correspondent and a business 
press representative in the Nation’s Capital. He ap- 
pealed to the editors to “put out the facts” for the in- 
dustries they represent and, in the end, he said, we 
will win the struggle against aggression and inflation. 
W. H. Harrison, Defense Production Administrator, 
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Pritchard’s NEW, 

Better-Than-Ever 
Packaged 
Cooling Towers 

Help You Save Water 


You can now put water con- 
servation to work efficiently 
and economically on air con- 
ditioning and refrigeration 
installations with Pritchard's 
new Series “P” Packa 
Cooling Towers. This low 
cost Induced Draft Tower is 
built to give up to 20 tons 
capacity. 


ity materials, the Series 
= tower is shipped either 
“knocked down” or shop as- 
sembled, and is available in 
painted steel, stainless steel 
or aluminum. Easily installed. 
Protect our natural resources. 
Prevent water wastage! 


Wherever you see a Pritchard 
Cooling Tower, you see water 


Manufactured of highest 


>. 
of 


QUALITY 


Specialized Process 


EQUIPMENT 


conservation at work! 


DIVISION 


JE 


Dept. No. 16 


sCo. 


908 Grand Ave., Kansas City 6, Mo. 


District Offices: Chicago * Houston * New York © Pittsburgh © Tulsa © St. 
Representatives in Principal Cities from Coast to Coast 


THE GAS-AIR MIXERS THAT ARE BETTER 3 WAYS 


@ SHORTER—because Bryant design locates air shutter on | 
body, where it cannot be removed or “lost” even if backed ~ | 
entirely out of the way. ° 


@ QUIETER — because shutter design 
muffles air entrainment noises. 

@ EASIER TO SERVICE—because 
orifice spud can be removed without 
“breaking” pipe. 


Where high-pressure gas is available, Hijectors eliminate the need for blower or pres- 
sure air. For complete information, write for Data Sheet 5B-1. Bryant Industrial 
Division, Affiliated Gas Equipment, Inc., 17825 St. Clair Ave., Cleveland 10, Ohio. 


* ECT ORS (trade name copyrighted): 
improved venturi mixers for high- 
pressure gas up to 35 pounds. 
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COOLING TOWERS 

Write for FREE Bulletin 
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TOMBUSTION FOR IN 
AFFILIATED GAS EQUIPMENT, INC. 
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for e SPRAYING 
WASHING 
RINSING 
COOLING 
¢ AIR CONDITIONING 


SPRAY 
NOZZLES 


FAN-TYPE FOR FLAT SLICING SPRAY 


Get the most out of your Spraying Equipment with 
minimum power . .. with efficient spraying. 

Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types—Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 


Wide range of standard sizes and capacities. Cast or 
machined from solid bar stock. 


Thousands in use. - - Write for Bulletin N-616. 
YARNALL-WARING COMPANY 
104 Mermaid Avenue Philadelphia 18, Pa. 
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News of the Month 


making the closing address at the dinner meeting, de- 
clared the challenge that is facing the United States 
is the expansion of productive capacity. General Har- 
rison told of the plans underway to increase output. 
Meanwhile, in this “transition period,” he said some 
dislocations are taking place and more can be expected. 
He appealed for “patience, especially with controls.” 
Regretfully, he said, controls must be resorted to in 
the crisis. 

@ RESOLUTION. — Following General Harrison’s re- 
marks, announcement was made of a resolution passed 
by the society at its afternoon session. The resolution 
was as follows: 

Whereas, It is now clear that we who believe in the 
freedom of mankind are involved in a great world 
struggle with those who do not; 

And whereas, this struggle may be the last oppor- 
tunity to prove that free labor, led by free man- 
agement, can produce more than slave labor under 
dictators ; 

Therefore, be it resolved, that we who enjoy indi- 
vidual freedom as independent editors of Amer- 
ican business magazines do hereby pledge our- 
selves as editors to arouse and support the kind 
of productive effort that will demonstrate the 
omnipotent power of the free spirit; 

And be it further resolved, that a copy of this resolu- 
tion be delivered to the President of the United 
States, to the Director of Mobilization, and to the 
Administrator of Production. 


HEAT TRANSFER OIL 


used in huge snow-melting ramp for bus terminal. 


The Port of New York Authority is making sure 
that wintertime ice and snow will not affect operations 
in the $24 million Port Authority Bus Terminal which 
occupies an entire block between Eighth and Ninth 
Avenues and Fortieth and Forty-first Streets in Man- 
hattan. A special heat transfer oil will be circulated 
in a network of subsurface piping included in the con- 
crete for 70,000 sq ft of reinforced concrete ramp con- 
nections to the suburban bus and roof levels of the 
terminal. 
© OIL.—The piping will contain 11,000 gallons of S/V 
Sovaloid S, a petroleum product of Socony-Vacuum Oil 
Co., Inc. It will be circulated during snowstorms or 
cold periods when ice might form, estimated to total 
about 200 hours per year. S/V Sovaloid S has a pour 
point of —40F and will be circulated by a central heat- 
ing and pumping unit in the terminal, when it is need- 
ed, at a temperature of 175F. Being noncorrosive, 
S/V Sovaloid S also minimizes future need for replac- 
ing any of the pipes. 

Especially developed for snow melting systems, the 
oil is similarly suitable for controlling ice and snow 
on airplane runways, in parking areas, highway grades 
and for the sidewalks of large office and department 
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HOW the exclusive 
SUPER-SILVERTOP 
GUIDED BUCKET 
Saves Money 


SQUIRREL CAGE FANS 
Fan wheels have low speed characteristics. The low air velocities 
permitted are ducive to efficient operation. Housings are rugged 
and compact. Wheel sizes Single Width 131" to 8644" dia. 
Double width 18” to 8612” dia. 


POWER FIXED FANS BUCKET 
Backward curve blade type with non-overloading characteristics. : 1S GUIDED 
bracing angles. Wheel sizes Single Width 13%" to 86%" dia. ae 
Double Width 18° to 8614" dio. Class 1 or Closs Il construction 4 CENTER 


for better fan selection. 
Write for catalogs. TUBE 


MASSACHUSETTS BLOWER DIVISION 


BISHOP & BABCOCK 74/5. 2». 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 


Brant Wilson 


= The exclusive Super-Silvertop guided bucket saves 
money by preventing damage to the bucket. A 


patented guided tube positively controls the 
PROTECY 


bucket, eliminating the possibility of any bucket 
swing which might impair the bucket and lead 
to high replacement cost. But this is only one 
reason why Super-Silvertops cost Jess in operation 
than any other trap. In addition, the engineered 


i Super-Silvertop bucket lever assures positive seat- 
. ABSORBS SOUND ing . . . preventing costly leakage of live steam. 
fe 


Furthermore, these money-saving traps can be 
2 installed in a minimum of time, straight in line 
re SAVES FUEL or as an elbow and can be serviced without 
; eat disturbing a single fitting. It pays to standardize 
on Super-Silvertops. Talk it over 
with your nearest authorized Super- 
Silvertop representative or write 
us for a copy of “Solving Steam 
Trap Problems.” 


STOPS CONDENSATION 


REDUCES POWER COSTS 


FREE STEAM TRAP DATA BOOK 


THE V.D. ANDERSON COMPANY 
1943 West 96th Street *¢ Cleveland 2, Ohio 
Gentlemen: Please send me a copy of “Solving Steam Trap Problems.” 


141 W. JACKSON BLVD. - DEPT - CHICAGO 4, ILL 
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SOLVE DIFFICULT STACK 
== PROBLEMS ECONOMICALLY 


with 


De BOTHEZAT 
IM Draft 
BIFURCATOR 
< FANS 


~— 4 


There’s no guesswork when DeBothezat irain- 
i ed engineers recommend the right Induced 
i Draft Bifurcator Fan for your particular 
"boiler. DeBothezat fan selection is based on 
more than merely boiler HP or pounds of 
i _ fuel fired per hour. In addition, consideration 
_is given to specific temperatures, the resistance 
of each boiler to airflow and other confidential 
data furnished on each make and size of 
boiler by the manufacturer. With DeBothezat, 
_you’re sure of the correct size fan unit for 


maximum efficiency. 
HOW THE BIFURCATOR WORKS 
The DeBothezat Bifurcator is a direct motor-driven _ 
"fan with a divided housing, easily installed in a f 
-yertical stack or horizontal 
: or angular breeching. Gases 
by-passed around the 
motor, which remains cool, 
clean and easily accessible. 
* No special platforms or sup- 


BoHP, or 56,000 EDR. 


SEND FOR FREE BULLETIN 
Descriptive illustrated bulletin, con- 
taining diagram and specifications for 
suggested installation is yours with- 
out obligation. Address Dept. HV-251 


American Machine and Metals, Inc. 
East Moline, Illinois 


DEBOTHEZAT FANS DIVISION | 


News of the Month 


store buildings. Characteristics of the oil are as fol- 
lows: 


Gravity, °API @ 60F/60F 10.0 Average 

Specific Gravity @ 60F/60F 1.00 

Flash Point, COC, °F 260 Minimum 

Pour Point, °F —40 


Viscosity Kinematic Centistokes 


@ 50F 10.0 
@ oF 48.0 
@ —10F 70.0 


Coefficient of Expansion 

Distillation Range 
Initial Boiling Point, °F 500 Minimum 
Final Boiling Point, °F 640 Maximum 


.00035 per Degree F 


Specific Heat @ 180F 0.47 
@ 100F 0.43 
@ 60F 0.42 
@ OF 0.39 


The new five-level concrete and brick Port Authority 
Bus Terminal was started in January, 1949, and began 
operations at the end of 1950. In all, the terminal has 
40 loading berths for long-haul buses and 71 berths for ‘ 
loading suburban or commuter buses, a total of 111 
berths. It is expected to handle 130,000 bus passengers 
per day on 2,500 intercity buses. 


NEW SEALER 


solidifies in absence of air, remains liquid in air. 


A material which remains liquid as long as a stream 
of air bubbles through it, but which hardens in a few 
minutes when away from air, has been developed in { 
the chemistry divisions of the General Electric Re- 4 
search Laboratory. Its properties are thus opposite to 
those of paint, which hardens when exposed to air. 

e PIPE DOPE.—According to Dr. C. G. Suits, G-E vice 
president and director of research, this new material 
is able to penetrate extremely small cracks before 
hardening. Thus, a possible application is a tight seal 
for stopping nearly invisible leaks, or a “pipe dope” 
for sealing threaded unions. The laboratory scientists cq 
responsible for the new development are Dr. Robert E. 

Burnett and Birger W. Nordlander. ; 

They call the substance “anaerobic permafil,” bor- j 
rowing a word from the biologists. The term “anaero- : 
bic,” which means “non-airliving,” was coined by Louis 
Pasteur. It is used by bacteriologists to designate 
organisms that remain inactive in the presence of air, 
but which thrive and propagate when air is absent. 
© DEVELOPMENT.—Anaerobic permafil is the latest in 
a series of related compounds called “permafils,” which 
the G-E chemists have developed, said Dr. Suits. 
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Dr. Robert E. Burnett (right) applies anaerobic permafil to a 
pipe joint, while B. W. Nordlander examines another joint 
sealed with its aid. These GE chemists developed this material. 


Originally they were called “solventless varnishes.” 
Ordinary varnishes, he explained, contain some solid 
resin dissolved in a liquid solvent. When applied to a 
surface the solvent evaporates and the varnish remains 
as a hard layer. 

© APPLICATIONS.—Such varnishes are difficult to use 
in some applications; for example, between pieces of 
metal placed closely together. The solvent nearest the 
air evaporates, leaving a skin of varnish which seals 
in the remaining liquid so that it cannot escape. Per- 
mafils, on the other hand, are compounds in which the 
liquid completely undergoes a chemical change, called 
polymerization, and hardens fully without the neces- 
sity of any evaporation. Generally this is accomplished 
by heating, or by adding other chemicals, called cat- 
alysts and accelerators, to speed the process. 

Anaerobic permafil, explained Dr. Suits, remains 
liquid as long as it is aerated. When away from air it 
solidifies quickly, without heating, or adding catalysts 
and accelerators. 

When two metal strips are coated lightly with it and 
clamped together the joint will support ten pounds 
after ten minutes. After 20 hours, it will hold 100 
pounds. If still faster hardening is desired, the per- 
mafil may be heated, up to 212F, and solidification 
takes place in a minute or less. 

The chemists found that certain metals, such as cop- 
per, iron, and silver solder, exert an accelerating ac- 
tion on the hardening process, even at room temper- 
ature. Therefore, they can be sealed more quickly than 
surfaces of glass and mica, which are inert; though 
they, too, can be tightly fastened. Paper and fabric 
also may be bonded to themselves and to other mate- 
rials. 
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HEATING AND 
AIR CONDITIONING 
PRODUCTS 


HORIZONTAL TYPE UNIT HEATERS 


Modern design—top performance—thousands in 
use—dependable heat. All copper coils to resist 
corrosion — individual tube expansion — most 
rugged construction — quiet operation—easy in- 
stallation—standard motors with standard bases. 
Sizes to 272,000 B.T.U. capacity. 


VERTICAL TYPE UNIT HEATERS 


A proven heating unit—all copper coils to resist 
* corrosion. McCord spiral tube fin construction 
creates air turbulence without undue restriction. 
Improved fan delivers large volume of air, with 
minimum air noise. All McCord heaters are guar- 
anteed for use with 150 Ibs. saturated steam pres- 
sure. Sizes to 575,000 B.T.U. capacity. 


M‘CORD CORPORATION 
DETROIT 11, MICH. 
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15 of 20 Engineers 


Prefer Nicholson Traps 


To determine the best steam trop on which to standardize, a 
large processing firm recently asked their plant engineers for 
their preference. in 15 out of 20 p'ants the choice was Nichol- 
son. The repeated adoption of Nichol: steom traps by plants 
currently in big “cost-reducti hrough dernization” pro- 
grams is another indication of their advanced features. To 
fearn why an i ing ber of leading p'ants are stand- 
ardizing on Nicholson 

thermostatic steam 

traps send for our 

catalog. 


5 TYPES FOR EVERY 
APPLICATION, proc- 
ess, heat, power. Sizes 
%"” to 2”; press. to 
225 Ibs. 


Type AU 


BULLETIN 450 
or see Sweet's 


| Type AHV 
199 OREGON ST. 


W. H. NICHOLSON & co. WILKES-BARRE, PA. 


Sales and Engineering Offices in 53 Principal Cities 


AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan 
operation. New heavy reinforcement strip adds strength 
and long life to the louvers, assures quiet operation and 
perfect counterbalance, prevents rattling. Deep shroud 
protects shutter from high winds. Tie-rod, brackets and 
bearings inside frame, not exposed to weather. Special 
finish resists corrosion. Many other features. 

Write for New Air-Flo Catalog 43-F 
Illustrations and details of the complete Air-Flo line. 


Air Convitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. DETROIT .16, MICH. 


News of the Month 


Dr. Suits said that one proposed use of anaerobic 
permafil is to eliminate the lock-nut needed to hold 
another nut tightly on a bolt. A few drops are placed 
on the threads of the bolt just before the nut is screwed 
on. The plastic hardens so tightly that very consider- 
able force is required to remove the nut. 

Another use is for sealing against leaks. The per- 
mafil may be applied to threaded joints in pipes, where 
the liquid penetrates into the crevices and then hard- 
ens. Also, if painted on porous castings, it enters the 
pores and renders the casting airtight. 

Dr. Suits said that anaerobic permafil is still the 
subject of experimental investigation, and thus far 
only limited laboratory quantities have been produced. 
It is not yet available commercially, he stated, though 
plans are being made to put it on the market at a 
later date. 


NEWS PIX 


The grade of Fellow in the American Society of Mechanical 
Engineers has been awarded Thomas A. Marsh, national indus- 
trial engineer for !ron Fireman Manufacturing Co. The honor 
was bestowed by the Joint Fuels Conference of the Fuels 
Division, ASME and the Coal Division, AIMME. This is the 
second major honor accorded Marsh, who in 1945 received the 
Percy Nicholls Award, given for notable scientific or industrial 
achievement in the field of solid fuels. 


A display featured at the Federal Boiler Co., Inc., exhibit at 
the 10th International Heating and Ventilating Exposition de- 
picts, in accurate miniature, the ‘‘modern kitchen’’ of the early 
1900's. It was loaned to Federal by Mr. Robert Smolka, 
president of Glauber, Inc., one of the leading plumbing supply 
houses in the New York City area. Every piece in the display, 
from the chandelier to the wash drains, is hand carved. 
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Convention and Show 
(Continued from page 115) 


conditioning in its relationship to prevention of dis- 
ease, described a new air conditioned experimental 
aq wing constructed at the University of Illinois Medical 
4 School wherein the effect of air conditioning on post- 
operative and cardiac patients will be studied. Where 


s peripheral circulation is inadequate, excess heat is less 

a easily dissipated and the heart is required to force 
a blood through constricted vessels with a resulting 
cardiac strain. 


4 


Problems following atomic blasts were covered by 
Capt. Oscar Schneider, U.S.N. He pointed out that 
the harmful effects of radiation were the result of ion- 
ization within the body tissues. Ionization brings 
about irreversible changes in body chemistry, particu- 
larly in the blood-forming tissues and digestive tract. 


Heat Losses from a Floor Panel 


Losses from a Floor-Type Panel Heating System 
were described by F. W. Hutchinson, professor of 
mechanical engineering, University of California, and 
D. L. Mills and L. J. LaTart, engineers, Revere Copper 
& Brass Inc. They covered the results of an investiga- 
tion on heat losses from two floor-type panel heating 
systems in buildings at Rome, N. Y., during the two 
heating seasons of 1948-49 and 1949-50. In addition 
to the heat loss data, experimental results were also 
presented giving the actual rating of a unit area of 
floor panel and the combined film coefficient of heat 


pe transfer for such a panel as evaluated from tests. 

E Both of the floor-type panel heating systems, installed 
ee in regularly occupied rooms of an industrial building, 
; 4 use 34-inch sinuous coil copper tube on 9-inch centers. 
a Coils were embedded in a 4-inch concrete slab poured 
4 over a 6-inch gravel fill. No insulation was provided 


under or at the side of the slabs, or the structure, and 
in each case the heated section of floor was less than 
: total floor area. Cellular insulation, 34 inch, separated 
oy heated from unheated floor sections. 

4 Edge and rear losses, which could not be separated 
in these tests, were found to agree very closely on all 
tests and to be of the order of 30% of total energy 
supplied to the heating systems. Results indicate that 
some type of insulation is required with floor-type 
panel heating if the operating cost is to be kept at a 
reasonably low value. 

o Film coefficients of heat transfer calculated from 
a test data agreed very closely with the values obtained 
J by other investigators and suggest that an acceptable 
) design value of combined radiation and convection film 
4 coefficient for floor heating panels is 2.1 Btu per (hr) 
(sq ft) (F deg temperature difference from panel sur- 
face to air). 


Heat Losses from Concrete Floor Panels 


Four single story basementless frame houses were 
used in a field study during the heating season of 
1949-50 to determine the order of magnitude of heat 
losses from floor slabs to earth and to study the effec- 
tiveness of insulation in reducing these losses. 
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DUAL STEAM TRAPS 


Dual Connections — Dual Valve and Seat 


ADSCO’s special design and construction features provide 
dependable, efficient operation, longer service life, and econ- 
omy in installation and maintenance. Inlet and outlet con- 
nections on both sides of the body. Reversible stainless 
steel valve and seat double the life of the wearing parts. All 
working parts are mounted on the cover which can be re- 
moved without breaking pipe connections. Spare covers 
with valve assemblies can be installed in minutes with a 
minimum interruption of service. Full range of sizes. For 
all pressures to 125 psi. Write for Bulletin No. V-35-87. 


“Y” AND “T” STRAINERS 


Protect expensive equipment by preventing clogging 


It’s good practice to install a strainer ahead of every trap — 
as well as every regulator, pump or valve. Reduces mainte- 
nance and prevents costly shut-downs. ADSCO Y- and T- 
Type Strainers are expertly designed to remove dirt, scale 
and other foreign matter from steam, gas, air, water and oil 
lines. Wide range of sizes. Write for Bulletin No. V-46-50.A. 


Expansion Joints Heat Exchangers 
Steam Traps Meters psco Strainers Sepercters 
anchors Guides 1877 Casing Supports 


\ 


AMERICAN DISTRICT STEAM COMPANY, INC. + North Tenewende, N.Y. 
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ADSCO 
how to get 
maximum dependability 
with minimum maintenance 
4 


...keeps Western Rotary Turbine Ventilators in operation, 
providing constant ‘round-the-clock exhaust. Western's lifetime- 
guaranteed bearings are both mounted on the same axis...always 
stay in alignment...stand up to shipping jolts. Throat sizes from 
6” through 48”. The typical, clean, attractive silhouette that pro- 
gressive industry demands. Western turbo-ventilation ...high in 
efficiency, low in cost. 
Request our catalogue for information, sizes, capacities, 


price lists. In 1951 Sweets and A. E.C. Jobbers are in- 
vited to participate in our national sales system. 


“Always on the job—never on the payroll’ 


WESTERN ENGINEERING & MFG. CO. 


1726-28 E WASHINGTON BLVD, LOS ANGELES 21, CALIF 


REGISTERS & GRILLES 


THE AUER REGISTER COMPANY 
6600 Ciement Ave., Cleveland 5, Ohio 


POWER DRIVEN ROOF EXHAUSTER 


For stores, cafes, bakeries, laundries, 
garages, etc. Built to function in wet 
air—motor is out of line of air flow. A compact, sturdy, 
easy-to-install package unit. Sizes 370 to 13,080 C.F.M. 
air delivery. Fits any roof. Write us about YOUR problem. 


MUCKLE MANUFACTURING CO. - OWATONNA 3, MINN. 
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C. M. Humphreys, C. V. Franks and L. F. Schutrum, 
all of the staff of the ASHVE Research Laboratory, 
conducted this study on these houses located at Parma 
Heights, Ohio, and the findings were given in a paper, 
Field Studies of Heat Losses from Concrete Floor 
Panels. Data were presented on the heat losses from 
floor panels in the four houses. 

The studies indicated that the greatest part of the 
heat loss from a floor panel occurs around the perim- 
eter of the panel. It is in this area that insulation 
will prove most effective. It is particularly important 
that the panel be separated from the foundation by 
suitable insulation. 

Four-inch hollow clay tile, it was found, does not 
appear to be any more effective as an insulation under 
a floor panel than an equivalent thickness of gravel. 
Its use as an edge insulation was not studied. 


Bituminous-Coal-Burning Heaters 


Information obtained as the result of research work 
sponsored by Bituminous Coal Research, Inc., and car- 
ried on at Battelle Memorial Institute was drawn on 
by John W. Tieman, research engineer, and Frederick 
L. Bagby, assistant supervisor, Battelle Memorial In- 
stitute, in the preparation of their paper on The Effi- 
ciency of Bituminous-Coal-Burning Space Heaters. 

A test calorimeter room was constructed at the insti- 
tute, and this was described as well as the tests that 
were conducted on two deep fire-pot heaters, a smoke- 
less heater, and a conventional surface-fired heater 
when burning high volatile bituminous coal. All heat- 
ers that were tested were commercial models. The 
room in which the tests were run permits an accurate 
determination to be made of the heat losses in the 
form of smoke and unburned tars and gases which, in 
the past, in conventional tests, have been termed the 
unaccounted-for loss. 

The paper presents data on the useful heat trans- 
mitted to a room from a typical flue pipe installation. 
Curves are given for the four heaters tested showing 
over-all house heating efficiency, when the useful heat 
from the flue pipe, plus that from the chimney, are 
taken into account. The object of the work discussed 
in this paper was to obtain the relation between heater 
efficiency and the rate of heat output. 


Measurement of Smoke 


The Measurement of Smoke was described by K. O. 
Beatty, Jr., professor of chemical engineering and 
James E. Deas, Jr., research assistant, Department of 
Engineering Research, both with North Carolina State 
College, Raleigh, N. C. 

Three methods for the measurement of smoke have 
been adopted for laboratory use and specific informa- 
tion obtained by the use of these three methods simul- 
taneously over a wide range of operating conditions. 
The three methods are the ICHAM (The Institute of 
Cooking and Heating Appliance Manufacturers) ; the 
NCS (modification of the filter spot method developed 
at North Carolina State College); the photoelectric 
smoke method. 

The tests indicated that it is impossible to say that 
one method is better than the other. It can only be 
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said that they are different. If no correlation exists 
when all measurements are made on fuel oil burned 
in a single furnace, as it was in this investigation, 
agreement could not possibly be expected with a va- 
riety of furnaces or different fuels. 

The authors state that a conclusion must be drawn 
that each method measures different aspects of smoke 
and not smoke itself. The simultaneous use of several 
methods gives more complete information than any 
one alone can give. Use of several methods should aid 
in prediction of the effect of combustion conditions on 
the performance of fuels. 


INDUSTRIAL DEGREE-DAYS 
December, 1950 


City 55F Base 45F Base 


Baltimore, Md. ... 
Buffalo, N. Y. 
Chicago, Ill. 
Cleveland, Ohio 

New York, N. Y. 

Pittsburgh, Pa 
St. Louis, Mo. 


Canadian Degree-Days for December, 1950* 


Cumulative 
December = Sept. 1 to Dec. 31 


City | 


1950 | Normal | 1950 


Calgary, Alta. 4050 
Charlottetown. 

Crescent Valley, B. C. .... 1057 

Edmonton, Alta. 

Fort William, Ont. 

Grande Prarie, Alta. ........ 

London, Ont. 


Penticton, B. C. 
Porquis Ont. .... 1857 


Vancouver, B. C. 
Victoria, B 


Winnipeg, Man. .............. 1959 


Bervice De: 
as Service Branch, Departinent of 


The Department reports a slight revision’ in the for f 
Grande Prairie, as published in last month’s issue. Corrected figure is 1734, 


ta are supplied the of Meteorological Division, 
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BY 0.SOGLOW 


FEEL A DRAFT? In 
order for air in 
motion to be called 
a draft it has to be 
moving at a speed 
of at least 3.5 feet 
per second. Author- 
ities say that the 
average person can’t 
detect air in motion 
unless it’s moving 
that fast. 


GIVE FLAMES COLD FEET! Air-Maze approved 
flame arresters keep sparks, flame and dirt 
out of tanks used for storing inflammable 
liquids. Another of the many filter types 
designed by Air-Maze, the filter engineers. 


DIRT’S ITS DISH! Airborne dust and dirt don’t 
get very far with Air-Maze filters on the job. 
Air-Maze filters provide clean air for venti- 
lation systems, keep damaging dust out of 
engines, compressors, blowers, electronic , 
equipment, motor generator rooms, etc. All- 
metal, cleanable, high dirt-holding capacity. 


WHETHER YOU BUILD OR USE engines, com- 
pressors, air-conditioning and seems 
equipment, or any device using air or li 

—the chances are there is an Kitlaese 
engineered filter to serve you better. Repre- 
sentatives in all principal cities, or write 
Air- Maze Corporation, Cleveland 5, Ohio. 


‘The Filter Engineers 


AIR FILTERS LIQUID FILTERS 
SILENCERS Oll SEPARATORS 
SPARK ARRESTERS GREASE FILTERS 


Li 
\\ 
by 
4 
4 585 293 (\ qi 
4 961 651 (y 
9 
9 
va 614 315 
606 313 
774 471 
777 484 
3964 
4159 
4 2615 
2677 
Medicine Hat, Alta. 1389 1417 3584 3389 
¥ Moncton, N. B. .............. 1116 1373 2834 3186 
Montreal, P. Q. .............. 1339 1407 2941 3096 
q North Bay, Ont. ............. 1569 1528 3638 3503 
1073 2495 2626 
4 1786 4338 4248 
1504 4134S: 33757 
1534. 3082 3511 
a Regina, Sask. .................. 1843 1779 4463 4336 
4 St. John, N. B. 1045 1271 2661 -2969 
4 Saskatoon, Sask. .............. 1879 1767 4577 * 4249 
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BOOKS 


FOR HEATING AND 
AIR CONDITIONING 
CONTRACTORS 


Written by outstanding authorities, these books will 
give you clear, concise answers to many heating, 
ventilating, piping and air conditioning problems. 


HEATING AND VENTILATING’S 
ENGINEERING DATABOOK 


An authoritative reference book providing working on 
heeting, ventilating and air conditioning for design, instal- 
lation and operating engineers. It is filled with fundomental 
information, but its over-all scope is considerably more than 
the covering of commonly used deta. Contains time-saving 
tebles and large-scale charts to greatly simplify everydoy 
estimating and design problems. Poge size 8. x11. 576 
PAGES. 317 ESSENTIAL TABLES. 193 CHARTS AND ILLUS- 
TRATIONS. PRICE $7.00. 


RADIANT HEATING — 2nd Edition 


By T. Napier Adiom. The basic principles, the practical 
working date on applications of radiant energy for heating 
and cooling, and the use of embedded pipe for snow 
removal. Facts and figures can be applied directly in 
designing ond lactating radiant heating sytem. A de- 
d i for the engi or hii 
who needs reliable information on this important subject. 
504 PAGES, 337 ILLUSTRATIONS. PRICE $6.00. 


METHODS OF JOINING PIPE 


This book, written by a mechanical engineer of many years’ 
experience, covers all types of standard and special joints 
for cast iron, copper, brass, Duriron, lead, chemical tile, 
itr: tile, , Trensite, wood, glass, synthetic resin, 
plastic and concrete pipe. in no other book will you find so 
much detail 9 pipe joints for all types 
of applicctions. 236 PAGES, 249 “ILLUSTRATIONS. PRICE 
$3.00. 


DESIGN OF INDUSTRIAL 
EXHAUST SYSTEMS 


How to design, build or buy an exhaust system that will 
perform its functions adequately and economically, and meet 
the requirements of [aw and industrial hygiene. Covers flow 
of fluids—hood forms—oir flow through hoods—pipe resist. 
ance—piping design—dust parat ‘ow con- 
veyors—centrifugal exhaust fans—structural details—field 
measurements and their interpretation. 252 PAGES, 120 
ILLUSTRATIONS. PRICE $3.50. CANADIAN OR FOREIGN 
POSTAGE, 35c. 


Order direct from 


The Industrial Press 


148 Lofayette Street New York 13, N. Y. 
Write For Book Catalog “HH” 
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Getting. Personal 


Knowlton J. Caplan (High Effici- 
ency Collection of Radioactive Dust, 
page 79) received a Master of Sci- 
ence degree in chemical engineer- 
ing at Washington University in 
1942. He has had experience in in- 
dustrial ventilation and industrial 
hygiene in Missouri and Michigan 
state governments, and in the U.S. 
Public Health Service during the 
war years. In March, 1948 he went 
with Mallinckrodt Chemical Works 
to organize and direct the indus- 
trial health function in their atomic 
energy work. In his present position he directs the efforts 
to achieve control of dust, gas, and radiation problems. 


K.J. Caplan 


S. J. Friedman (Proper Selection of Drying Equipment, 
page 95) whose biography was published in the April, 1948 
issue of HEATING AND VENTILATING, is associated with the 
Engineering Research Laboratory, Engineering Department, 
E. I. du Pont de Nemours & Co., Wilmington, Del. He is 
co-author of the section on Drying in the third edition of 
the Chemical Engineers’ Handbook, edited by John H. Perry. 


Harry F. Eastwood (Tailoring an Anthracite Boiler to an 
Overfeed Rice Stoker, page 84) began his career as a mem- 
ber of the firm of Sanders & Eastwood, heating specialists 
of Boston, Mass. During World 
War I, Mr. Eastwood was on active 
service in the U. S. Navy. In 1919 
he entered the U. S. Merchant Ma- 
rine as an assistant engineer and 
left the service as a chief engineer 
in 1921. He was in charge of build- 
ing maintenance and engineering 
of the New York Federal Reserve 
Board upon completion of their first 
building in 1921. He became res- 
ident engineer with the Newton 
Supply Company of Philadelphia 
for the Combustion Specialties 
Corporation in New York in 1924. In 1926 he designed and 
patented a device known as the draft balancer, to assist the 
balancing of oxygen supply to burning rate with forced 
draft. He became vice president and chief engineer of the 
Combustion Specialties Corp. of New York until the depres- 
sion terminated that activity in 1930. After a period of 
service with Anthracite Institute and independent sales and 
engineering activities, he designed, in 1940, the baseboard 
radiation which is now being marketed by Warren Webster. 
In 1944 he joined the Philadelphia and Reading Coal and 
Iron Company as New York fuel engineer and most of his 
effort has been to promote ways and means of automatically 
burning smaller sizes of anthracite. 


H.F. Eastwood 


Correction 


In the story of the snow melting system installed for the 
John Wannamaker store, Wilmington, Del., that appears in 
H & V, January, 1951, page 91, the article inadvertently 
failed to state that the coils are constructed of wrought 
iron pipe. 
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COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


IRON AND STEEL CONFERENCE — Two-day conference on 
Instrumentation for the Iron and Steel Industry, in Pittsburgh, 
Pa., sponsored by the Pittsburgh Section of the Instrument 
Society of America and the Carnegie Institute of Technology. 
L. M. Susany, general chairman, Carnegie Library, 4400 Forbes 


ASME MEETING—Spring meeting of the American Society of 
Mechanical Engineers, at the Hotel Atlanta-Biltmore, Atlanta, 
Go. C. E. Davies, secretary of the Society, 29 W. 39th St., 
New York, N. Y. APRIL 2-5, 1951. 


OIL HEAT EXPOSITION—19th National Oil Heat Exposition, 
at Navy Pier, in conjunction with the 28th annual convention 
of Oil-Heat Institute of America, at the Palmer House, Chicago, 
ll. C. F. Curtin, secretary, 6 East 39th St., New York 16, 


POWER CONFERENCE—14th annual Midwest Power Confer- 
ence, sponsored by Illinois Institute of Technology, at Hotel 
Sherman, Chicago. Conference director, Roland A. Buden- 
at Illinois Tech, Center, Chicago 16, Ill. 

_ APRIL 4-6, 1951. 


LUBRICATION SHOW — Annual convention and lubrication 
show of the American Society of Lubrication Engineers, at the 
Bellevue-Stratford Hotel, Philadelphia, Pa. W. F. basnind 
secretary of Society, 343 South Dearborn Street, Chicago 4 

APRIL 16-18, 1951. 


FOUNDRYMEN’S CONVENTION—55th annual convention of 
the American Foundrymen’s Society, in pe pe ae New York. 
William W. Maloney, secretary-treasurer of the Society, 616 
S. Michigan Ave., Chicago 5, Ill. ............ APRIL 23-26, 1951. 


REFRIGERATION MEETING—Annual meeting of the Refrigera- 
tion ares. Manufacturers Association, at The Homestead, 
Hot Springs, Va. E. Mills, public relations director, 
REMA, 1346 Connecticut Ave., N.W., Washington, D. C. 

APRIL 30—MAY 2, 1951. 


ARCHITECTS CONVENTION—1951 convention and national 
seminar meetings of The American Institute of Architects, — 
the Edgewater Beach Hotel, Chicago, Ill. Paul Gerhardt, 

chairman, 121 No. LaSalle St., Chicago, Ill. MAY 8-11, 198. 


CONTRACTORS MEETING—62nd annual convention of the 
Heating, Piping and Air Conditioning Contractors National 
Association, at the Shoreham Hotel, Washington, D. C. Jos. 
C. Fitts, secretary of Association, 1250 Avenue of the 
Americas, New York 20, N. Y..................-.. MAY 8-11, 1951. 


ASRE MEETING—Spring meeting of the American Society of 
Refrigerating Engineers, at Hotel Statler, Detroit, Mich. M. C. 
Turpin, secretary, 40 West 40th St., New York 18, N. Y. 


NDHA MEETING—42nd annual meeting of the National 
District Heating Association, at the Statler Hotel, Detroit, Mich. 
John F. Collins, Jr., secretary-treasurer of the Association, 
827 N. Euclid Ave., Pittsburgh 6, Pa............. JUNE 5-8, 1951. 


ASME MEETING—Semi-annual meeting of the American So- 
ciety of Mechanical Engineers, at Hotel Royal York, Toronto, 
Ont., Canada. C. E. ~— secretary of the Society, 29 West 
39th New York, No JUNE 18-22, 1951. 


STOKER MEETING — 1951 annual meeting of the Stoker 
Manufacturers Association, at South Shore Inn, Lake Wawasee, 
Syracuse, Ind. Marc G. Bluth, executive secretary of ” 
Association, 307 North ‘Michigan Avenue, Chicago 


INSTRUMENT CONFERENCE AND EXHIBIT—1951 Instru- 
ment conference and national exhibit of the Instrument Society 
of America, at the Coliseum, Houston, Tex. John McCa 

assistant executive secretary of the Society, 921 Ridge Ave., 
Pittsburgh 12, Pa. ...........-----.-1---00 SEPTEMBER 10-14, 1951. 


REFRIGERATION SHOW—7th All-industry Refrigeration and 
Air Conditioning Exposition, at Navy Pier, Chicago, Ill. Show 
director, REMA, 1346 Connecticut Ave., N.W., Washington, 
D.C. NOVEMBER 5-9, 1951. 
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Thousands of home owners are enjoy- 
ing the proven accuracy and year after 
year of dependability of this notable 
room thermostat in maintaining uni- 
form room temperature without encoun- 
tering unnecessary service expense. 


Write for Mercoid Catalog No. 700 


THE MERCOID CORPORATION 
4203 BELMONT AVENUE + CHICAGO, ILLINOIS 
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GET THIS FREE MANUAL 


on How to Use 


ELECTRIC HEAT? 


E Neer, Maintenance man ‘and electrical 

or heating contractor needs this man- 
ual. It points out advantages of electric 
heat, shows the various types of Elec- 
tromode heaters now available, tells 
how to estimate for proper size, shows 
1,2 and 3-phase control circuits, and 
includes an estimating sheet. 


ELECTROMODE 
All-Electric, Fan-Circulating Heaters 


The World's Leading Exclusive Manufacturer of All- 
Electric Heaters offers you a complete line of fan- 
circulating electric heaters for industry, home and 
farm. Automatic or non-automatic models are avail- 
able in capacities from 1.32 KW to 45 KW 


MAIL COUPON FOR FREE MANUAL TODAY! 


ELECTROMODE CORPORATION + 45 Crouch St., Rechester 3,W.Y. HV-21 
send FREE Electric Heating Manual, estimating sheet and prices. 


Please 
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FOR VENTILATION, 
FUME AND DUST CONTROL 


FLEXAUST 


SPIRAL-REtNFORCED H 
LIGHT, STRONG AND VERY FLEXIBLE 


Flexaust is of proven suitability for a wide variety 
of suction and pressure uses in ventilation, fume and 
dust control. Extremely Easy to Install—Efficient 

Economical in Use. SIZES 11%” to oi dia. 
Various Flexaust types, accessories, and other hose 
types also available. 


HERE’S YOUR COVER FINISH 


No need to sew covers onto in- 
sulation. Cementing saves time, 
costs less. Arabol Lagging Adhesive 
—developed for war needs — now 
meets all requirements on installa- 
tions of all sizes. Easily applied, ’ 
dries quickly, requires no painting. 

Write for Bulletin #38. 


BLOFLEX PORTOVENT 


AMERICAN VENTILATING HOSE CO. 


Dept. HV-2, 15 Park Row, New York 7, N. Y. 
Piant: Amesbury, Mass. 
Write for full descriptive data and prices 


tue ARABOLMaNUFACTURING Co. 
110 East 42nd St., New York 17,N. Y. £ 

1835 S. 54th Ave., Chicago 50, Ill. 

1950 16th St., San Francisco 3, Cal. 


> ARABOL' 


Are You Making All You Should? 


Are your estimates correct ? 
Are your engineering calculations accurate ? 
Are you up to date on the latest developments ? 


With accurate data and up-to-date knowledge you can be sure of 
making the most on every job. HEATING AND VENTILA.TING’S 
ENGINEERING DATABCOK places this much-needed working data 
on heating, piping, ventilating and air conditioning at your finger- 
tips. If you design, install or operate heating, ventilating or air “4 
conditioning systems you will find information you need in this 

comprehensive DATABOOK. Its time-saving tables and large, easy- 

to-read charts greatly simplify everyday problems. Its sections cover- 

ing recent developments give the essential facts that you should 

know about new methods of heating and cooling. 


Order your copy of the ENGINEERING DATABOOK direct from 
the publisher today. Or, if you want more complete information, 
send for a bulletin giving a full description and a complete listing 
of the range of subjects it covers. 


Postpaid in U. S. 


562 Pages—317 Tables H 
193 Charts ond Iilustrati WV 
EATING AND VENTILATING 


Convenience and Ease of Reading 148 Lafayette Street, New York 13, N. Y. 


CLASSIFIED ADVERTISING Non-display advertisements 16 cents a word per insertion. (No charge ® 


or name ani dress.) Minimum charge $3.00. Payable in advance. 


PATENTS 2511716 and 2486034 on HEAT 


OPERATED COMPRESSION REFRIGERA- 
TORS, and patent 2497819 on refrigerators Heating and Ventilating’s , 
of absorption type are for sale or license. e ESTIMATING SERVICE 
A. KATZOW, 615 Madison Ave., Indian- Engineering Databook 
apolis, indiana. 
An Authoritative Any Trade and Type of Project 
Reference Book Literature and Sample on request 
HEATING AND VENTILATING For Heating Engineers — Estimators CONSTRUCTION SURVEY COOPERATIVE 
HANDY REFERENCE SERIES — Ajr Conditioning Engineers — 101 Park Ave.. New York 17, N. Y. 
Ventilating Engineers—Architects— MUrroy Hill 5-7317 Founded 1922 
Exhaust Hoods—Fluid Flow in Piping— 
Law of Contracts. 9 5 ALL-W EATHER ALUMINUM HOLDERS | 
HEATING AND VENTILATING THE INDUSTRIAL PRES sizes for truck meter tickets. Keep drivers’ 
tickets clean. = — of your ticket and 
148 Lafayette Street ee Per eee 148 Lafayette St. New York 13 we will furnish proper size holder. 
DEGREE-DAY SYSTEMS, WOODSIDE, N. Y. 
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Safe and comfortably tempered water is 
a MUST" in all domestic hot water work ... 


But... Be syre to use a DEPENDABLE 
water tempering valve. 


TEMPERING VALVE 
- Can be specified with confi- 
dence for either tankless heater 
or storage tank systems and re- 
lied upon to deliver accurately 
tempered water to outlets. 


Here’s why! 

The heart of any tempering valve is 
its THERMOSTAT. If it is attacked 
F by corrosion the entire valve be- 

pes ineffective. | 


GE TA NK 


THE HEART 
WATTS No. 71 4 
Is a stainless steel-copper 
CORROSION RESISTANT 
THERMOSTAT. 


HAS NEVER FAlL ED 


WATTS *NEW* and "BETTER THAN EVER” products 


Regulator Company 


=——LAWR 


MANUFACTURERS 


PLUMBING and HEATING ... SAFETY VALVES and CONTROLS 


FEBRUARY, 1951, HEATING AND VENTILATING 


\ cod 
\ | 
HOT. 
158 


This is a major operation which is conducted in the 
presence of air that has been conditioned at a temper- 
 gture of 90-100F and 20-28% R. H. If tearperatures 


(83) Manufacture and adjustment of precision gages. 


(4) Processing of certain kinds of material which 
can be satisfactorily worked only if their mois- 
ture content and temperature are correct. 

- Conditions maintained for operations (1) and (2) 
are generally 75F and 45-50% R. H. For (8), con- 
ditions are generally 68F and 50% R. H., although at 
times 75F and 50% R. H. may be permitted. For (4), 
 @ great deal depends upon the operation. In one case, 


_& year-round temperature of 657 and 10-15% R. H. is — 


mecessary. 


te made to control 
‘weather. An ample supply of fresh sir and alrmetion 


Reem or Process Fos Humidity, % 

Controlled air conditions are important in the 


sembly rooms and in some machining of 


~ bly under constant temperature conditions is nts 


Machining tolerances and finishes of parts for pree: don 
gear drives are held to such specifications that 


Dust counts are held down fairly well in the rooms 


reserved for assembly and run-in of compressors. 
TASLE MAIITAINED 
Room or Process ~% 

Assembly of precision geor 72 

Aasembly.and run-in of air con- 


in the first basic step in the manufacture of 
Mincleum—the mechanical oxidizing of linseed ofl: which upon to provide personal comfort, 
j during this oxidising operation were not. controlled, Seana 
became unusable. Eventually, it would burst into 
| > For this reason, the rute of flow and temperature oe 
| of the cooling water in the jacket surrounding the  * Sees 
tank is measured at regular intervals.. The volume of 
air used in the process is correspondingly measured. 
| several weeks, it is mixed with the cork flour, minerals . . 7 
| and color pigments used in making the various types * 
; volve heated sir and are conducted at temperatures i 
| between 160-260F. Relative humidity of the sir in- ci 
| volved ie naturally low at these high temperatures. Pe | 
4 In terms of absolute humidity, moisture content of ee 
|  @0 gr or less per pound of air is desirable. = OS 
3 While bacteriological control is not a factor in man- wees 
ufacturing operations, some operations are stabilized 
Controlled air conditions for various rooms in the 
- manufacture of automobiles are listed in Table 8. 
These conditions are employed by a major automobile 
manufacturer. 
4 In offices, drafting rooms and matching rooms where = 
employes spend the entire day, the dry bulb tempera- 
| ture is maintained higher during the summer months — | Seay 
to avoid the possible health hazard resulting when one 
 for— Generally speaking, sir conditioning in match man- 
q Precision machining of parte. ufactare is used only in the drying of the match heads. ©: 
vidual machine is air conditioned. Drying is epeeded 
by keeping the relative humidity low, about 40%, and 
j conditioning for munitions was recognised dur 
ing World War I when it was used with good results = 
in the manufacture of time ring fuses. It isimpertent 
in permitting close gage tolerances and in holding = 
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In rooms where powders are pressed, air distribu- 
tion must be uniform and very accurately controlled 
so as to disturb the powders as little as possible. Since 
the type of items manufactured in air conditioned 
rooms may change frequently, it is important that the 


air distribution system be flexible enough to take care - 


of such changing conditions. 
_ Pable 10 lists some of the air conditions that must 
be maintained for various rooms. 


Temperature, Relative 
Recm er Process F Humidity, % 
Metal percussion elements 
Drying parts 180-200 se 
Drying paint 110 = 
Black powder—drying 120-130 
Powder type fuse 
Conditioning powder 70 40 
Powder loading 40 
Pelleting room for tracer loading 80 35-40 


For'the purpose of thie tabulation, grouped under 
the general term of. pharmaceuticals is the manufacture 
of tablets, powders, capsules, ampules, toxines, and 


_ the maintenance of small animals for research work. 


Conditions maintained in the various air conditioned 


departments are summarized in Table 11. 


Rooms in which filled gelatin capsules are stored 
should be at 40-50% R.H. at 75F, according to an 
authority other than quoted in Table 11, and from 
whom the following is abstracted. 

In the manufacture of. uncoated pills, the tempera- 
ture and relative humidity must be kept accurately 


 ‘eontrolled, for if the humidity is too high, the pills and 


tablets will not dry at the proper rate, and the powder 
that may be used as a surfacing will not adhere. If 
the humidity is too low, a hard outer layer may form 
before the inside of the pill has had a chance to dry 


thoroughly. Ideal conditions for a tablet compressing 


‘room are from 85% R.H. at 80F to 50% R.H. at 76F. 
Conditions in rooms where tablets are coated should 
be close to 85% R.H. at 80F. 


~ Conditioning of filling and packing rooms should be — 


on a definite basis—not a differential. In most cases 
35% R.H. at 78-80F is ideal. An excellent general 
condition for many purposes is 50% at 76-80F, al- 
though many products can be handled most efficiently 
at 56-10% R.H. at 80F. 

- Drug manufacturers use large numbers of animals 
in testing and research work and also for production. 
While the animals used include guinea pigs, mice, rats, 


rabbits, monkeys, dogs, cats, chickens, hogs, horses - 


and cows, the ones most frequently used in testing and — 


research work are the smaller animals—mice, guinea 
pigs and rabbits. Ideal conditions for these animals 


are 50% R.H. at 77 to 80F. While 60% R.H. is satis- | 


factory, the temperature must be uniform. 


In the research room, it is only necessary to main- 
tain comfort conditions. However, in the micro- 
analysis room, 80F and 50% R. H. are maintained 
throughout the year. 


“TABLE 11—AIR CONDITIONS FOR MANUFACTURE OF 
PHARMACEUTICALS 


Temperoture,|. Relative 
Room or Process F Humidity, % 

Tablet compressing 77 40 
Powder storage and packing oreos 75 35 
Milling room 60 35 
department 80 35 
Biological manufacturing department 80 35 
Liver 80 10.5 
Serums 74-78 50 

- Capsule storage 75 35-40 
Animal room 80 40 
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"(IR CONDITIONING DESIGN CONDITIONS — INDUSTRIAL PLANTS 

_  eonditioning is also important in holding down mois- 

_ ture condensation on ceilings, walls and windows dur- as | 

dng the winter months. | 

es Because of the danger of explosive dusts carrying a 

_. & fire from one room to another, usually duct work is } 

not allowed to pass from one explosive room to an- [lt 

@ff in each room. 

Filters in return air ducts can. become exceedingly . 
: amount of explosive pick-up varies and. there is the 

; chance of human error in deciding how often to clean 

2 the filter and in judging the amount of powder present. 

180-200F. It is important that the paint in the flash e 

| holes of an artillery primer dries from the inside out Z| 

7 without shrinking. In the first section of the drier, ee | 

| @& air is. maintained at 110F; when the solvents have ode 

been removed from the paint, 90F air is blown over aS 
the paint surface. oa: 

‘ In drying black powder for artillery primers, mois-_ 
ture content is maintained below % of 1% to procure se 
uniform burning of the powder. Black powder is very  [RIRIIIRNNINIININNNNN 
dusty and is very sensitive to friction. Therefore, it DD. = =~ 

Two types of fuses are used for projectiles: (1) : 
mechanical, which, similar to a watch, requires close 
mechanical tolerances, and requires air conditioned  [IqRRRAIIMMMMMM=n 
air in its manufacture to hold down perspiration of 
the operators; and (2) powder train type, the powder | 
midity is held to within 1% so that the powder mois- 
ture content can be controlled to within 0.1% moisture es 
TABLE 10—AIR CONDITIONS FOR MUNITIONS 
Small animal room 
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Blow -Thru MULTITHERMS 


ZONE MIXING 
DAMPERS FILTERS 


for Temperature Control for Air Cleaning 


~> 
COILS HUMIDIFIER 
for Heating, Cooling, ae: for Winter 
and Dehumidifying Humidification 


Different Temperatures and Humidities 
at the SAME Time with ONE Unit 


One Clarage Blow-Thru Multitherm can be used to air 
condition various parts of your building exactly as your 
requirements warrant, 


ZONE CONTROL compensates for the difference in solar 
radiation on different parts of a building during different 
times of the day. It also takes into account variations of 
exposure, wind velocity, construction, and different internal 
heat loads. 


Thus winter and summer, if desired, you can maintain 
different temperatures and different humidities in various 
parts of your building. Each zone is automatically and inde- 
pendently controlled — yet only ONE Clarage Blow-Thru 


This 3-zone Blow-Thru Multitherm unit air con- 


ditions the 2-story office building of the 
Northern Indiana Brass Co., Elkhart, Indiana. 
Installation made in December, 1940. 


| NEW BULLETIN 1310 gives descriptive details, 
specifications, capacities, and dimensions. Send for 
free copy today. 


FAN COMPANY 


APPLICATION higenereeire OFFICES IN ALL PRINCIPAL CITIES 
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Mechanical equipment which is as simple as 

possible, commensurate with the requirements 

which it has to meet, is always the most satisfactory. 

That is the keynote in designing JOHNSON 

' Automatic ‘Temperature Control apparatus. Each piece of 

-. ., Johnson equipment is just as simple as it is possible to make 
<< f it. Thousands of Johnson installations, serving for years 
without end in schools and almost every other conceivable 

type of building, attest to the wisdom of that policy. 


PNEUMATIC ROOM oy 4 Each Johnson Individual Room Thermostat is merely a reducing 
THERMOSTAT © valve in a compressed air line, set and reset automatically by an 

7 accurate bi-metallic temperature measuring element, to 

transmit compressed air, at varying pressures, to the valves and 

dampers which it controls. Johnson Diaphragm Valves and 

Damper Operators, too, are simple devices, with a flexible, 
long-life diaphragm which is inflated as the thermostat transmits" 

increased air pressure and deflated by a rugged opposing spring 

when there is a drop in the air pressure. There are no 

mysteries here. And no complications! 


To supply power for the operation of the apparatus in a 

Johnson installation, a small air compressor in the basement 

automatically maintains the required air pressure in the system. of 

small tubing, concealed in the walls, which delivers compressed 

air to each thermostat and connects the instrument to the 

regulators which it operates. Quiet, safe, dependable! And only 

one electric motor in the entire installation to look after 

and to feed with electricity. 
Valve disc with 

throttling plug » CONTINUOUS DEVELOPMENT... The Johnson 

yf research and development laboratories not only pioneer 

RT, ee in modern advancements but painstakingly ferret out and 

test all new principles which might be applied to the 

field of automatic temperature control. Johnson engineers 

are “Johnny-on-the-spot” in suggesting improvements. 

IF AND WHEN new developments prove themselves, 

then—and only then—Johnson manufactures and.installs 

apparatus of new design. | 


“tim To get a clear picture of temperature control efftciency, 


Aa call a near-by Johnson engineer. He will cooperate 
in solving your temperature regulation problems. 
And there is no obligation whatsoever. JOHNSON 
SERVICE COMPANY, Milwaukee 2, Wisconsin. 


Direct Branch Offices in Principal Cities. 


SIMPLE THINGS ARE THE MOST EFFECTIVE! 
Ming i} sas 
t 
PNEUMATIC DAMPER OPERATOR 
DESIGN MANUFACTURE INSTALLATION SINCE 1885 


